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Now, Sony gets it all together 
for you ....beautifully 

The Libra System". . . Delicately Balanced for Sound and Beauty. 

Faithfully reproduces the finest music for your every mood. 



Powerful Integrated 
Amplifier - TA 1066. High 
quality features. Pure 
power of 50 watts/8 ohms 
dynamic power. Direct- 
coupled circuit and 
balanced power supply to 
give high damping and low 
distortion, good signal-to- 
noise ratio, inputs and 
outputs for two tape decks. 
Many convenient controls 
and functions. 


High Performance 
Turntable-PS 5100. High 
quality synchronous motor 
to reduce wow and flutter 
and give excellent signal- 
to-noise ratio. Automatic 
return and reject devices 
with built-in protective 
damping. Magnetic 
cartridge. 

Versatile Speakers - 
SS 610. Compact 3-way, 3- 
speaker system. Woofer 
20 cm, mid-range 10 cm, 
tweeter 5 cm. Frequency 
50-15,000 Hz. 


MATCHED OPTIONS 
SHOWN: Cassette Deck - 
TC 131SD. A quality 
Dolbyised* deck with 
Ferrite and Ferrite head. 
Auto Stop with Chromium 
Dioxide tape. Range 
40-15,000 Hz. 

Stereo Tuner - ST 5066. 

For higher quality FM/AM 
“Field Effect Transistors” 
to bring in weak signals. 
Headphones - DR9. High- 
fidelity, 520 g. 35-18,000 Hz. 

SONY 

for particular people 


x One of Sony’s seven new Zodiac Hi-Fi Systems. See them at your dealer, soon. 
*“Dolby” is a trade mark of Dolby Laboratories. 
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The near future holds the promise of 
manufacturing industries based on in¬ 
tegrated systems of robots and automatic 
machinery. Our article on page 30 takes 
a look at the status of robots today, and 
examines their potential for tomorrow. 
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Equivalent to the well known KEF "Con¬ 
certo," this high quality loudspeaker 
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tesy Lockheed Australia). 
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PHILIPS 



How can you afford 

a really good speaker system 
that has minimal distortion? 













Easy...make it yourself! 


Building your own speaker system 
requires no more skill than the 
average handyman already 
possesses. The little bit of 'handy¬ 
man' skill and the Philips range of 
compatible speaker components 
could save you up to half the cost 
of a manufactured system. 


The Philips range of Hi Fi speaker 
components ranges from 1" dome 
tweeters through to 12" woofers, as 
well as fully assembled two and 
three way cross over networks. In 
fact, everything you need to build the 
system you've always dreamed of. 
We even have a book that helps you 
design syst^' and construct 
enclosures. So what more do you 
need except a pair of pliers and 
a screwdriver? 


For further information see 
your local Hi Fi dealer or 
contact ELCOMA. 

Electronic Components & Materials 
Box 50, Post Office, Lane Cove, 
NSW 2066. 

Telephone 42 1261,42 0361. 
Branches in all States. 

ELCOMA 
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Editorial 

Viewpoint 


Community radio & TV stations 

It was interesting to note the speed with which the experimental "ethnic" radio com¬ 
munity station 2EA was set up a few weeks ago in Ashfield, NSW, as we report 
in the news columns on page 27. The station was commissioned less than 2 weeks 
after receiving the order from the Australian Government—surely an all-time 
record. 

The really noteworthy thing about the speedy birth of the station is that it just 
wouldn't have been possible without the hard work and willing co-operation of a 
number of people, firms and organisations. 

People like Clare Dunne, the well-known Irish actress, and Al Grassby, the Govern¬ 
ment's special advisor on community affairs, who have both taken an active personal 
role in addition to their official functions of administration and co-ordination. 

Firms like AWA, who set up the 500-watt transmitter and front-lawn aerial towers 
at their Ashfield factory in double-quick time. 

And organisations like the Christian Broadcasting Association, who are providing 
the studio and recording facilities of the station at their Five Dock centre, under 
their Director Rev. Vernon Turner. 

It seems to me particularly appropriate that this sort of co-operation has been 
associated with the setting-up of one of our first community radio stations. I hope 
it augurs well for the developing role of such stations in generating and boosting 
community spirit—a scarce and frail commodity in modern urban life. 

Spurred on by the success of station 2EA, I hope Mr Grassby and the Australian 
Government will give further thought to the setting up of more community stations, 
both radio and television. Not just ethnic and special-interest stations of the type 
explored to date, but also broad-function stations designed to provide an effective 
focus for community activity in outer urban and rural growth centres. 

The contribution such stations could make to the growth and support of real com¬ 
munity feeling and involvement, not only in growth areas but in established suburbs 
and towns as well, would surely be a very rich return on the relatively modest 
investment required. 

Let us hope, then, that station 2EA is but the first of many community media 
centres—in more ways than one. 

—Jamieson Rowe 
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Guess who just improved on 

BASF LH Tape? 


It’s eight years ago now since BASF invented 
Low noise/High output (LH) tape. 

And BASF LH tape quickly became a top selling 
reel-to-reel tape. Small wonder — it was also the best 
tape money could buy. But no more. Because although 
everyone was delighted, BASF kept searching 
for something better still. 

And (eight years of research later) here it is: 

BASF LH Super Tape. 


The principle is exactly the same as LH tape. 

Smaller particles for less noise, packed in at a 
greater density for higher output. So the signal-to-noise 
ratio is widened in both directions. 

But instead of the normal ferric oxide, LH Super uses 
a refined oxide called Maghemite, which has smaller and 
more evenly-sized particles. And with the completely 
new High Density Coating process, it improves on 
both sides of the LH principle. 



And that means a 50% improvement in sound quality 
regardless of the type of recorder used. 


It just had to come from 
BASF, the people who started 
the tape industry forty years ago. 
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BASF LH SUPER — available in 
DP26 and LP35 Reel-to-Reel 
lengths in the super suave new 
library pack—and C60, C90 and 
Cl 20 SM Snap Pack Cassettes. 


BASF 


BASF 

BRINGS THE MUSIC BACK ■■■■■■■■■■■■■■■■■■■■■< 

ALIVE I 5 Please send me full details on the BASF range of 

* ■ tapes □ cassettes □ accessories D 

Sole Australian Distributors: ■ most suitable for my equipment. 

MAURICE CHAPMAN & COMPANY PTY. LTD. ■ Mv recorderi S 

Sydney: 276 Castlereagh Street, Sydney 2000. 

Melbourne: 146-150 Burwood Road, Hawthorn, Vic. 3122 m Name . 

Brisbane: 123 Abbotsford Road, Mayne.Qld. 4006. m Address . 

Agents:— Newcastle: W. L. Redman & Co. Pty. Ltd. Canberra: Sonny 

Cohen & Son. State Distributors: — Adelaide: Neil Muller Pty. Ltd. | Maurice Chapman & Co. Pty. Ltd., 

Perth: M. J. Bateman Pty. Ltd. Launceston: P & M Distributors. Darwin: h P O. Box 882, G.P.O., Sydney, N.S.W. 2001. ba 4590 

Pfitzners Music House. ™ 

®BASF Aktiengesellschaft 6700 Ludwigshafen Rhein, Federal Republic of Germany. 
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What do 

Superspeed 
Irons 
do best? 



SCOPE TRANSFORMER 

This transformer is specially designed to provide a safe low 
voltage power source for Scope Superspeed irons (and 
Vibroscope etching tools). 

An earthed isolation shield prevents capacitive coupling with 
possible voltage leaks. 



1 Provide intense heating power: . . . ,. . .. 

The patented heating concept located right behind the 
tip provides tremendous heat output to get the iron hot 
fast; then keeps the temperature under your control to 
complete every joint faster. 

2 Let you control the power: 

" Should you encounter a heat sink which would rapidly 
drain away tip heat (e.g. thick metal or a need for plenty 
of molten solder) your finger switch provides another 
burst of heat to keep the copper tip at correct 
temperature. Normally only heavy irons have this 
capacity and take a long time to heat and cool. 

3 Put this heating power right at the tip: 

A perfect iron has its heat source right at the surface of 
the tip — inefficient irons have their’s up the barrel. The 
Superspeed range generate their heat on the copper tip 
itself, hence the intense concentration. 

A Lets the tip run cool when not actually soldering: 

* The tip stays tinned longer and lasts much longer 
because it switches off when you let go the handle. This 
feature plus a low heat conductivity stainless barrel 
keeps the handle cooler. 

5 One iron replaces several: 

‘ With normal irons, you need several different sized 
irons to cope with various jobs and avoid the risk of dry 
or weak joints. Scope has designed an iron that does 
the work of any other iron from 10 watts to 150 
watts. 


f SUPERSPEED USER SELECTION DATA 






Mini 


Superspeed 

Superspeed 

Low heat conductivity barrel 

Yes 

Yes 

Non-corrosive barrel 

Yes 

Yes 

Weight (without leads) 

100 grm 

50 grm 

Heating up time for 40/60 
solder from cold 

5 sec. 

5 sec. 

Heating up time for aluminium 
solder from cold (450°C) 

14 sec. 

12.5 sec. 

Heating up time for hard silver 
solder from cold (630°C) 

32 sec. 

29 sec. 

A conventional iron to do the 

up to 

up to 

same work would need to be— 

150W 

75W 

Diameter of barrel 

9.5 mm 

6.4 mm 

Choice of copper tip shapes 

Yes 

No 

Cable lugs fitted 

Yes 

Yes 

User Preference Guide: 



Electronic Service work 

TV with vac. 

Solid State 

tubes 

equipment 

Electronic and Hi Fi hobbies 

2nd pref. 

1st pref. 

Electricians and Linesmen 

1st pref. 

not 

recommended 

Home Handymen and Farmers 

1st pref. 

not 

recommended 

Model making — Mechanical 

Hobbies 

1st pref. 

2nd pref. 


Scope products are available from all electrical wholesalers 


Please Post free illustrated SCOPE literature 


IRH COMPONENTS 

DIVISION OF NATRONICS PTY LIMITED 

The Crescent, Kingsgrove, N S W. 2208 Ph. 50 0111. 


NAME - 


I ADDRESS- 

I 

I CITY_ 

.. 


. POSTCODE . 
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Superb floor-standing Outstandingly natural wide- 

speaker will realise the range sound from a modest- 

full potential of the sized shelf speaker, 

largest domestic hi-fi 
installations. 



, Mow meet 
them in kit 
orm. 
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i Fi News 


AM challenge: hifi/stereo? 


While FM/stereo would appear to hold all the aces in the broadcast 
quality game, AM exponents are certainly not throwing in their hands. 
There is talk of better transmitters, better tuners and, believe it or 
not, a workable system of compatible AM stereo. 

by NEVILLE WILLIAMS 


Because AM (amplitude modulation) 
was the simplest system, at least from 
the viewpoint of the receiver, it became 
the "work horse" of broadcasting, with 
the emphasis on utility rather than on 
quality, in the hifi sense. The sound might 
lack bass in small receivers, treble in 
most, and stereo facility in all, but what 
did it matter for most of the material 
most of the time: news, weather, talks, 
drama, and a choice of tunes to suit the 
mood? On long-wave,, medium-wave 
and short-wave, AM has long been the 
basis of a vital, universal medium. 

When FM broadcasting ultimately 
began on the VHF band, it exhibited 
lower background noise and wider fre¬ 
quency response but these qualities were 
appreciated mainly by those interested 
in hifi sound reproduction. As a result, 
FM broadcasting tended to be identified 
with this rather specialist group and, as 
such, was fated for many years to a minor 
and rather impecunious role. 

When the stereo facility was added, 
FM gradually began to appeal to a wider 
audience and there has been a slow but 
perceptible shift in FM programming 
from the early hifi-good music formula 
towards the demands of the mass 
audience. This shift is now being seen 
as a threat to the established medium- 
wave AM broadcasters, who certainly do 
not want to see part of their audience 
lured away. 

Seeking to underline their position, the 
AM broadcasters emphasise that their 
system has certain important advantages: 
Their signals permeate valleys and streets 
much better than VHF/FM, and produce 
less fading in car radios. At the economy 
end of the scale, AM receivers can be 
simpler than their FM counterpart. Noise 
and interference can be a problem but 
it tends to be over-stated; most listeners 
in most areas have a choice of AM 
programs substantially free from these 
hazards. 


Champions of AM go on to stress that 
the very simplicity and ease of AM re¬ 
ception has generated a very frustrating 
situation: Because AM tuners will work 
with primitive aerials, they are expected 
to do so, noise and interference notwith¬ 
standing. And because AM tuners can be 
cheap and simple, most are made that 
way, even though in that form they sacri¬ 
fice much of the treble response. 

Largely as a result, few listeners realise 
that AM stations broadcast a range of 
frequencies far wider, and at far lower 
distortion than the average AM receiver 


will ever reveal. They might well be star¬ 
tled if they could hear the transmissions 
through tuners designed with the same 
dedication as their FM counterpart, and 
fed with aerials provided with the same 
deliberation. 

It is not only common, but normal, the 
AM broadcasters say, to find tuners and 
receivers in which a carefully designed 
FM/stereo tuner is paired with a very 
basic AM tuner, no more ambitious than 
found in a small transistor portable. 

Yet the technology exists to produce 
much better AM tuners and receivers— 
able to retain more of the wanted "tre¬ 
ble" sidebands, while rejecting those 
from adjacent stations. Somehow, lis¬ 
teners have to get the message that good 
quality AM reception is available right 
now for no more effort or outlay than 
is regarded as normal for FM. Some good 
quality AM tuners are available on the 
world market, but not many! 

Curiously, one such tuner is produced 
by AWA in New Zealand and is marketed 
in the USA under its own type number, 
AM3, by McKay-Dymek. 

McKay-Dymek has a new "state-of- 
the-art" AM tuner in development with 
crystal filters, digital readout, very low 
distortion and other features. They say 
that its price will compare with the better 
FM tuners but it will still be well below 
what some enthusiasts pay for exotic FM 
tuners of one type and another. 

While the quality of tuners and re¬ 
ceivers in the hands of the public is a 
constant source of discouragement to 
AM station engineers they do, never¬ 
theless, strive for low distortion and a 
wide, smooth frequency response. In 



would entail only replacement of the existing exciter with one capable of frequency 
modulation. 



Left: triangle wave modulation of an RCA Ampliphase AM transmitter , showing the 
excellent linearity. Shown at right is a tone burst wJth no sign of bounce , ringing 
or overshoot. 
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more sound 

less noise 


Purity of sound—that’s the quality that has made Norway’s Tandberg equipment 
famous all over the world. Realistic reproduction with minimum noise. 

If you are gearing up to world-class equipment—and you should be, shouldn’t 
you?—see the Tandberg tape recorders. There’s a model to suit every type and 
size of business, every one hard-working tfnd utterly reliable . . . because it is 
reliability under all conditions that has built the Tandberg reputation. 

Only Rank Australia has Tandberg. Phone for a demonstration—or fill in the 
coupon below. 


I’m interested! Tell me more about Tandberg. 

Name . 

Address . 


Telephone. 



Sydney: 12 Barcoo Street. East Roseville. N S W. 2069. Phone 4065666. 
Canberra: 25 Molonglo Mall, Fyshwick. A C T 2609. Phone 95 2144 Adelaide: 2 
Bowen Street. Kensington. S A. 5068. Phone 3324288. Brisbane: 14 Proe Street. 
Fortitude Valley. Qld 4006 Phone 527333. Melbourne: 68 Queensbridge Street. 
South Melbourne, Vic. 3205. Phone 620031. Perth: 27 Oxford Street. Leederville. 
W A. 6007. Phone 81 4988 Launceston: K W McCulloch Pty Ltd.. 57 George 
Street. Launceston, Tas. 7250. Phone 25322. 
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PIONEER 
PRELUDE 600 



Pioneer have announced the release of a new, complete hifi system, the "Prelude 
600". Replacing the very popular Prelude 500 system, it uses a magnetic cartridge 
and a belt-drive turntable housed on a base with a hinged and sprung perspex 
cover The amplifier is a new model, not available separately, type SA5300. It offers 
full control facilities, provision for tape and tuner input, and provision to switch 
to two pairs of loudspeakers, separately or together. The available power output 

is 14W RMS per channel. . .. 

Speakers are single wide-range 6 V 2 -inch units , ruggedised to handle the full avail¬ 
able output power. Recommended retail price for the Prelude 600 is the same 
as for its predecessor: $299, plus $39 for the utility stand shown in the above picture. 
A manufacturer's guarantee covers the turntable for 1 year, the amplifier for 2 years 
and the loudspeakers for 3 years. (Pioneer Electronics Aust Pty Ltd, 256-8 Lity KO, 
South Melbourne 3205, and in other capital cities). 


fact, in Australia, as in many countries, 
a certain high standard of performance 
is mandatory. Provided a notch filter can 
kill any adjacent channel heterodyne at 
night, the signals from local AM stations 
should contain just about as much high 
frequency content as the average 
listener's ears can use. 

AM transmitters typical of modern 
practice were exhibited by RCA at the 
recent NAB (National Association of 
Broadcasters) convention at Las Vegas. 
Described as the fourth generation of 
their "Ampliphase" series, they should 
meet the needs of broadcasters who are 
actively competing for audience support 
on the basis of "Hifi sound for AM"— 
surely an echo of the FM challenge. 

In this market, the term "hifi sound" 
has special connotations, because it can 
mean sound which is still free from dis- 
cernable distortion, even though it has 
been "processed" at audio level to in¬ 
crease its apparent loudness. RCA says 
that their new transmitters are "tran¬ 
sparent": they will radiate without 
colouration whatever audio signal is fed 
to them, whether it be deliberately com¬ 
pressed or assymetric or at such a level 
that it produces actual upward modula¬ 
tion. 

Intrinsically, the transmitters have a 
frequency response flat within plus and 
minus IdB from 20Hz to 20kHz. Har¬ 
monic distortion never exceeds 1 % in the 
range 50-10,000Hz, or 2% between 30 and 
15,000Hz. No ringing or overshoot is 
evident in stringent tone-burst con¬ 
ditions. 

With transmitters of this order of per¬ 
formance, the quality of the system is 
dependent entirely on the receiver. 

But, of course, one big shortcoming 
remains. What about stereo, which has 
thus far been available only on FM? 

One possibility that has been can¬ 
vassed is that of transmitting a carrier 
with two dissimilar sidebands, repre¬ 
senting the left and right channels. 
Hopefully, they would be resolved as a 
mono signal by conventional receivers 
and sorted out into stereo by specially 
designed tuners. For various reasons, this 
scheme does not appear to have been 
developed very far. 

Recently, however, RCA came up with 
another proposition which was dem¬ 
onstrated at the NAB Las Vegas conven¬ 
tion using headphones to highlight the 
separation which could be achieved. 

The basic idea is that the sum (left plus 
right) signal is amplitude modulated on 
to the carrier, exactly as it is now when 
an AM station radiates a mono program 
from a stereo source. The signal there¬ 
fore appears normal to a conventional 
AM receiver, so that compatibility is 
satisfiecf. 

Additionally, however, the difference 
signal is used to frequency modulate the 
carrier, allowing a suitably designed 
tuner to resolve the additional mode and 
extract the L-R component. When this 
is matrixed with the L + R component in 


the normal way, the original stereo pair 
can be recovered. 

While RCA set out the principles in the 
literature distributed at the NAB Con¬ 
vention, they do not give clear figures 
for the amount of frequency swing which 
might be acceptable in terms of existing 
AM receivers and existing bandwidth 
situations. 

A channel bandwidth "at least 12 to 
15kHz" is mentioned, which would most 
likely mean plus and minus 12 to 15kHz. 
This would probably be manageable in 
Australia, with the present density and 
distribution of stations, on the basis that 
proper stereo resolution would be ex¬ 
pected only within each station's primary 
service area. 

As for compatibility, RCA have ac¬ 
cepted this as a prime requirement and 
it can only be assumed that the stereo 
signal would present no problems to 
existing mono tuners and receivers. 

At the transmitting end, broadcasters 
would face three major problems: 

All studio equipment and wiring 


would have to be converted or re¬ 
placed—a major job in Australia where 
the vast majority of broadcasters are 
equipped for'mono only. 

All links and relay landlines intended 
for other than mono speech would have 
to'be doubled-up and phase balanced 
for stereo. 

Transmitters would have to be 
replaced or, at the very least, exciters 
installed with provision for frequency 
modulation. 

Considering that the idea is merely at 
the proposal stage, practical AM/stereo 
is certainly not going to be on the door¬ 
step tomorrow, but it's an interesting 
idea, nevertheless. 

AUSTRALIAN "PIRATES": Apparently 
the American record and tape industry 
is not alone in its problems with illicit 
copies, sold in competition with the 
genuine article, but yielding no return to 
the writers, artists or the original record¬ 
ing company. *What follows is a letter 
circulated to the industry from Alfred H. 
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The Professionals 


TA—1150 


FROM A SONY WORLD OF RESEARCH — TWO SUPERB STEREO AMPLIFIERS 


The TA-1130 is another superior hi-fi component developed for 
the ultimate in sound reproduction. Power amplifier section: 
Continuous RMS power output: (Less than 0.1% THD) At 20Hz- 
20kHz 50 + 50 watts (8 ohms) Both channels driven simultan¬ 
eously. Power bandwidth (HF) 7Hz-30kHz, Harmonic distortion: 
Less than 0.1% rated output. IM distortion: Less than 0.1% at 
rated output. Frequency response: 10Hz-200Hz ± 2dB S/N 
ratio: IIOdB, network A, short circuited. Residual noise: Less 
than 0.008 jiwatt/8 ohms. Damping factor: 100/8 ohms, at 1 kHz. 
nputs: POWER AMP INPUT Sensitivity 1 volt (for rated output) 
Impedance 90k ohms. Outputs: SPEAKER terminals accept 4-16 
ohm speakers. Equipped with 2 pairs of speaker outputs. Head- 
P ho " e u accepts low — and high — impedance stereo 
headphone. General: System: All silicon-transistor stereo integrated 
amplifier Power amplifier section, direct output coupling quasi- 
complimentary symmetry circuit (SEPP OTL), Preamplifier section 
direct coupling equalizer amp, Capacitor coupled flat and tone 
control amp, Combined NF type and CR type tone control. 


The TA-1150 offers outstanding features-and performance: Low 
noise due to newly developed wide dynamic range linear 1C 
used in pre-amplifier stage, Facility for four-channel master 
control with loudness compensation capability, Input and output 
facilities for two tape recorders — inter-recorder dubbing 
possible, Straight line level and balance controls, push button 
function selectors, extra auxiliary input jack on front panel, high 
and low filters, centre channel output, output terminals for two 
pairs of speakers, front panel headphone jack which accepts both 
8-ohm and lOk-ohm phones, accessible preamplifier/power 
amplifier junction points. Power amplifier section: Power out¬ 
put: 30 watts per channel continuous (RMS). Preamplifier 
section: Frequency response, 15-80,000 Hz±2d. Filter, High 
Filter 6dB/oct, above 5kHz, S/N ratio: better than 70dB. General: 
Circuit; 26 transistors, 2 ICs, 3 diodes. Power requirements; 
240V, 50Hz. Power consumption; Approx. 260 watts. Dimensions’ 
400mm(W) x 149mm(H) x 316mm(D), Weight: 8.2 kilograms. 
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HI-FI NEWS 



Representing a radical departure in styling, this new Yamaha TC800GL cassette deck 
has all its controls on what would normally be the top. But the "front" is cut away 
so that the player sits on the angled under surface, presenting the controls to the 
operator "staircase" fashion. Only preliminary details are available-in lapanese—but 
the deck appears to provide mic. and line mixing, playback level control and a 
vernier adjustment on speed. It is equipped for Dolby and CR02 tape, and has 
an automatic limiter and a memory; probably operating in conjunction with the 
tape counter. It has twin recording level meters, one of which is available for checking 
the battery supply. There is the normal range of push-buttons including a pause 
facility. 

The TC800 is similar to the TC800GL model pictured, except that it appears to 
be intended for mains only operation. Frequency response is quoted in both cases 
as 30-13000Hz for normal tape and 30-15000Hz for GR02. Yamaha is represented 
in Australia by Rose Music Pty. Ltd., 17-30 Market St, South Melbourne 3205. 


Watts, General Manager of the Australian 
Record Company Limited, of 11-19 Har¬ 
grave Street, East Sydney 2010. 

The letter says: 

Supplies of these items are making 
their appearance in various retail outlets 
in Australia. 

As you are aware they have been made 
illegally and, as such, are "infringing 
copies" within the meaning of the Co¬ 
pyright Act 1968. Legal proceedings will 
be taken against those persons and or¬ 
ganisations who become involved in 
their marketing in Australia. 

In the meantime there is a job to do 
in locating and identifying the persons 
who are so involved and one of the most 
effective sources of information in this 
respect is the legitimate record retailer. 

I am therefore appealing to each re- 
tailer-and to each Manager of a shop 
in a retail chain of stores—to pass on to 
our Branch Manager in his State (or direct 
to me if this is preferred) any information 
they may receive about the outlets at 
which these pirated recordings are sold 
or the sources from which such outlets 
draw their supply. 

All information so received will be 
treated with the utmost confidence and 
privacy. 

I do not have to tell you, of course, 
that pirated recordings are not only 
cheating the composers, the musicians, 
the performing artists, the producers, but 
also the legitimate retailer who loses 
business to the "pirate" outlet. 

The features of a pirated product are 
that it is invariably very cheap, made from 
inferior quality materials in an inferior 
manner and appearance, wears out more 
quickly than the legitimate product and 
is presented without the legitimate label 
name and trade mark. 

I would like to thank you in antici¬ 
pation for your co-operation in this 
matter. (Alfred H. Watts) 

Since the release of this letter, names 
have in fact been published and stocks 
of allegedly "pirate" recordings seized. 


AKAI CASSETTE DECKS: Akai Australia 
Pty Ltd have announced a new series of 
cassette decks, plus a new reel-to-reel 
model. 

Least expensive of the new cassette 
decks is the CS-34D, selling for $199. It 
has all the features which one expects 
to find in a good quality domestic deck: 
push-button control, including pause; 
slide recording controls with auto limiter; 
Dolby system and chromium tape provi¬ 
sion; auto, stop in all modes; 3-digit 
counter and tape run indicator; micro¬ 
phone input and headphone outputs. & 
Wow and flutter is less than 0.13% RMS; 
response 40-13000Hz plus or minus 3dB 
with low noise tape, or to 15000Hz with 
CR02; signal/noise, with dolby, 52dB. 

The GXC-39D is a more expensive 


machine, retailing at $365. Slightly larger 
than the CS-34D, it is similarly styled, and 
has more ambitious specifications. It has 
a glass ferrite R/P head and memory re¬ 
wind facility. 

Retailing at $535, the GXC-325D has 
a double function ferrite R/P head which 
allows 3-head operation, including off- 
tape monitoring. A closed loop double 
capstan transport ensures up-graded 
mechanical as well as electrical specifi¬ 
cations. 

The reel-to reel deck is the GX-270D, 
with 3 motors, auto reverse, feather- 
touch function buttons, and glass and 
ferrite heads. Specifications are ambi¬ 
tious; the suggested retail price is $685. 
(Akai Aust Pty Ltd, 276 Castlereagh St, 
Sydney, 2000.) 



Vacuum cleans your records 

Most enthusiasts are familiar with brush-type record 
cleaners, which track the grooves being played by the pickup; 
they hopefully dislodge and retain particles of dust and fluff, 
so they do not produce clicks and plops. The "Groovac" unit 
illustrated on the left is a fine-haired brush mounted on its 
own carefully engineered arm—but it does not leave to chance 
the fate of particles dislodged from the grooves. Housed in 
the box and connected to the brush through a flexible tube 
and the hollow arm is a tiny vacuum cleaner mechanism which 
sucks up particles which collect on a filter at the output end 
of the box, permanently out of harm's way. Recently intro¬ 
duced on to the European market, the Groovac is being 
marketed in Australia by Hi-Fi Electrical & Co., 29 Wattle St, 
Rydalmere 2116. Tel. Sydney 638-7457. 
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Probably more nonsense Is written 
about loudspeakers than almost anything 
else except deodorants and toothpaste. 
We read about marvellous new acoustic 
principles every few weeks (they usually 
turn out to be old ideas, long discarded) 
and we are told about Special Acoustic 
Tuning, Phase Compensated Enclosures, 
Phase Coherent Sound and so on. 

There are speakers "specially designed 
for rock", others that rotate like calliopes 
and still others that splash the sound off 
the walls. Says one manufacturer "the 
secret of excellent performance Ijes in 
the use of a multiplicity of drivers" coun¬ 
tered by "electrostatic speaker is 
superior due to the near absence of 
moving mass" 

Omnidirectional radiation is said to be 
ideal, but makers of wide-angle systems 
disagree; so do those who say that a 
point source is the ideal to strive for. 
Reflected sound is claimed to give that 
concert hall effect in the home but the 
opposition says "... the resulting sound 
is phony ... when somebody comes up 
with a reflective design that presents a 
correct spatial perspective, we may 
change our mind". And so it goes ... 
No wonder the man in the street (or 
store) is more than a little confused! 

Lord Kelvin said "I often say that when 
you can express it in numbers, you know 
something about it. When you cannot 
express it in numbers, your knowledge 
is of a meagre and unsatisfactory kind". 
Well, you can judge an amplifier by its 
specifications pretty well—so many watts 
output within x dB between a and b 
frequency at z distortion etc., etc. But 
you can't describe loudspeakers in the 
same way. True, Most manufacturers will, 
if provoked, produce a frequency re¬ 
sponse curve showing the response from 
20Hz to 20kHz—but this does not really 
tell us a great deal. 

Translated, it simply means that if a 
signal is fed to the speaker, ranging from 
low frequencies up to the highest, a noise 
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emerges at certain output levels which 
is picked up by a microphone placed at 
a certain distance (usually 3 feet) away. 
The measurements are nearly always 
made in an anechoic chamber (sound¬ 
proof room with no reflective surfaces). 
Obviously, we do not normally listen to 
the music under these con¬ 
ditions—neither do we sit three feet from 
the speakers, but leaving these reserva¬ 
tions aside, the fact remains that two 
speaker systems could have indentical 
response curves and yet sound entirely 
different. The reasons are many. 

First, we have the problem of distor¬ 
tion. If a low frequency signal, say 40 Hz, 
is fed to a poor speaker, the resulting 
output might consist mainly of 80Hz, plus 
a smaller amount of genuine 40Hz. This 
kind of distortion (quite common with 
small bookshelf systems using bass 
speakers with inadequate magnet struc- 



100 1kHz 10 kHz 

FREQUENCY (Hz) 


Fig. 7: The frequency response curve of 
a popular loudspeaker system using a 
10 -inch bass driver with a 2-inch tweeter. 
The response was measured at 3 feet on 
axis. 


tures) is called frequency doubling and 
it won't show up on a frequency re¬ 
sponse curve. 

There are other kinds of distortion and 
some reviewers measure the Total Har¬ 
monic Distortion (THD) and convert the 
figures into a graph as shown in Fig. 3. 
This shows the distortion at 10 and 20 
watts input for a typical high quality 
bookshelf sysyem costing around $300. 
As can be seen, the distortion increases 



FREQUENCY (Hz) 


Fig. 2: The same test as for Fig. 1 but with 
the microphone moved a mere 4 
inches! 



FREQUENCY (Hz) 

Fig. 3: Showing the harmonic distortion 
from a typical bookshelf system. 


* George W. Tillett has been actively engaged in the electronics industry for more than 35 years 
and has designed some of the world's finest loudspeakers. He was Technical Director of Whar- 
fedale in England until 1965 when he went to the US as Director of Engineering for Fisher. 
Two years later he joined Audio Dynamic Corporation as Executive V.P. and, late in 1969, 
became editor of Audio magazine. Subsequently he decided to go back into engineering and 
is now V.P. Engineering at EPI Products in Massachusetts. He is a member of AES and on 
the IHF committee on loudspeakers. He will be contributing articles from time to time to Electronics 
Australia. 

The article is reproduced by arrangement with Canadian Stereo Guide, P.0. Box 527, Station 
F, Toronto 5, Ontario, Canada. Available on subscription $ 5 Canadian for 1 year plus $ 1 overseas 
postage, or $9 4- $3 for 3 years. 


















































































































































































rapidly below 200Hz and the figures must 
look horrendous to those accustomed to 
thinking in terms of amplifier distortion 
of 0.1% or less. Fortunately, the human 
ear is tolerant of this kind of low fre¬ 
quency distortion and 5% THD at 40Hz 
would be inaudible—even to the most 
critical "golden ear". 

Another important consideration has 
to do with dispersion, or how a loud¬ 
speaker radiates the sound. Some only 
radiate appreciable power at high fre¬ 
quencies in a narrow beam, like a flash¬ 
light. This would severely limit the listen¬ 
ing area for a reasonable stereo image 
—hence the once popular expression— 
the "stereo seat". So, many test reports 
in technical journals include measure¬ 
ments taken at various angles (see Fig. 
4) usually 45 and 60 degrees off-axis. 
Some carry this idea a step further and 
publish dispersion plots, or polar dia¬ 
grams for several frequencies (Fig. 5). 

Transient response is also important: 
all speaker cones or diaphrams, whether 
round or square, elliptical or oblong and 
made of paper, plastic or metal—all have 



Fig. 4: Frequency response curves on axis 
(top), and at 45 and 60 deg. off axis. 


mass. They cannot start and stop moving 
precisely with the applied signal. So 
much energy has to be used to start the 
relatively heavy diaphram moving that 
there is appreciable stored energy to 
dissipate when the signal stops. 

That's bad enough, but the situation is 
complicated due to parts of the diaphram 
moving independently. In other words, 
They still keep going when the rest have 
stopped! And virtually none of this 
behaviour shows up in the response 
curve. So how are loudspeakers tested 
for transient response? One method is 
to apply a continuous tone or sine wave 
to the loudspeaker and interrupt this 
signal by a fast-acting electronic switch 
so you get a tone-burst waveform like 
that shown in Fig. 6. 

Output from the loudspeaker is picked 
up by a microphone and then displayed 
on an oscilloscope. The test is repeated 
at different frequencies and poor tran¬ 
sient response is indicated by the length 
of time the speaker cone takes to start 
or stop. 

Fig. 7 shows the tone-burst response 
of a good loudspeaker; note that there 
is very little trace of overshoot or hang¬ 
over—unlike Fig. 8. Here we have a really 
poor loudspeaker: not only does the 
waveform take a long time to start but 
there is considerable hangover or ring- 


Name 


Address 


Postcode 


To: “Calculator Offer,’’ 

\ Plessey Australia Pty Limited PO Box 2 
Villawood NSW 2163. 

* Please send Rodan Professional 80N 
Calculator without batteries, etc., 

^ at: $44.21 Sales Tax Paid □ 

Please include 3-way power supply 
system complete with Ni-CD bat¬ 
teries at: $14.80 extra, Sales 

Tax Paid □ 
Packing and postage additional 
at $1.50. 

Tick where applicable and 

\ enclose payment. 

Under the Sales Tax Act 
> students are eligible to 
purchase calculators 
free of sales tax. 
Coupons must be 
accompanied by 
a sales tax 
exemption 
form when 
placing 
orders. 



RODAN 80 N 

8 Digit Electronic Calculator 

Plessey Australia reintroduce this special offer for the last time . . . This feature- j 
packed, professional 8-digit, table top or hand-held calculator is now available 
for just $44.21 without batteries, including instruction manual and sales tax. You 
cannot afford to miss such an offer. . . consider its features, complete the 
coupon and mail together with cheque, postal or money order. Delivery can be 
expected within 14 days of receipt of order. 

□ Key operation according to mathematical order—calculate according to sign. 

□ Indicating timer—extinguishes display without loss of memory—avoids wastage of 
battery. □ Constant key enables calculations by constant factor. □ Floating decimal 
point and zero suppressed systems employed—makes full use of 8-digit display. 

□ Employs gas discharge indicator tubes for clearly defined readout and minimal 
eye fatigue. (Number height: 9.5 mm-% ins.) □ Clear entry key for elimination of 
mis-entered numbers. □ Automatic underflow indication. □ Automatically cleared 
when power is switched on. □ Battery condition light. □ Powered by 4 penlight 
batteries. □ 3-way power supply system—can be supplied with NI-CD batteries and 
AC adaptor/charger at $14.80 extra tax paid. 

Dimensions (mm) 122 (W) x 205 (D) x 45 (H) 

PLESSEY O 

Plessey Australia Pty Limited PO Box 2 Villawood NSW 2163 Tel 72 0133 ^ 

AC106/R1 
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PUZZLED ABOUT SPEAKERS? 


X TANNOY < 



Direct Radiator 
Low Frequency Unit 


Horn Loaded High 
Frequency Unit 


TANNOY 


THE FIRST 
NAME IN 
SOUND FOR 
OVER 40 YEARS. 


HAVE A NEW MODEL 
15" MONITOR SPEAKER 
85 WATTS RMS 20Hz-20kHz. 


(MADE IN ENGLAND) 


HEAR THEM TODAY 

THE LOUDSPEAKER BY WHICH 
OTHERS ARE JUDGED 




DUTCH 

PHILIPS 


COMPONENT—SPEAKERS— 



# SEE & HEAR THE 
WHOLE 15 SYSTEMS 
IN THE RANGE 


* 40 WATTS RMS 


* BUY IN KIT FORM 
OR MADE UP IN 
QUALITY ENCLOSURES 


* HELPFUL ADVICE 
ALWAYS AVAILABLE 


* EXPERT REPAIRS TO ALL HI-FI GEAR 

* ETI 400 TWO WAY CROSS-OVERS 
IN STOCK NOW $11.90 EACH 


G.H.E. 

GEORGE HAWTHORN ELECTRONICS 


966-968 High St, 
Armadale 
Victoria, 3143 
Phone: 509 0374, 
509 9725 


ing. (I might add that this particular loudspeaker was never 
marketed, it died a natural death in the laboratory in which 
it was born.) 

Now, as far as the designer is concerned, tone-burst testing 
is an invaluable tool-but there are snags. A perfect waveform 
might be seen at say 100Hz, but just moving the frequency 
a few cycles either way could give a far different picture. This 
poses some problems for the unfortunate reviewer and so he 
has to select a number of tone-bursts to give a representative 
picture. 

Power handling capacity is probably more important than 
it used to be, but most manufacturers supply figures. Unfor¬ 
tunately, there is no agreement on standards and so we have 
to contend with RMS power, music power, integrated program 
material, peak power, and so it is a matter of translation. 

Sensitivity or efficiency can also be expressed in num¬ 
bers—so many watts of electrical power for so much acoustical 
power output. But again, there are several standards of 
measurement. Most technical reviewers, and some manufac¬ 
turers too, try to be helpful and relate the sensitivity to the 
amplifier power required for an average size room. 

Of course, personal tastes differ widely and rock aficianados 
(especially those who live near me) listen at much higher 
sound levels than devotees of violin concertos and pieces for 
a glass flute. So the reviewer plays it safe and writes something 
like this . . the XYZ Mkll is a fine loudspeaker but the sensi¬ 
tivity is below average and a minimum power of 20 watts per 
channel is needed for average size rooms." That wraps it up 
very nicely. 

Colouration is a most significant speaker characteristic and 
one very difficult to evaluate. It can't be expressed in numbers. 
Every loudspeaker has it to some extent—it might be heard 
as a slight warmth in the upper bass or a certain brilliance in 
the treble. Or it could be an over-emphasis of the mid range 
frequencies. The causes are many—cabinet resonances, reflec¬ 
tions inside the enclosure or dips and peaks in the response. 



Fig. 5 (left): a loudspeaker 
polar diagram, plotted for 
8kHz. 

Fig. 6 (below): a tone burst 
as generated, 1kHz, 8 
cycles on, 6 cycles off. 



Most designers try and achieve a neutral sounding system 
and they do their best to remove the various irregularities and 
resonances, but there are others who deliberately introduce 
colourations, either because of personal preferences, lack of 
musical knowledge or because they believe many people 
want a certain kind of sound. 

For instance, there is what is known as the "West Coast 
sound", characterised by a rise in the 2kHz to 6kHz band 
which produces a larger-than-life presence. This can sound 
very exciting at first but soon becomes tiring to listen to. Most 
studio monitors have this kind of artificial, projected sound. 

By contrast, there is the "New England sound" which is fairly 
transparent and neutral with a full bass—and then we have the 
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"British sound", almost identical but with 
a lighter bass. 

Few loudspeakers described as om¬ 
nidirectional radiate sound all round- 
most of them have a reduced vertical 
dispersion so the sound field is really 
doughnut-shaped. 

A large apparent source area is par¬ 
ticularly well-suited for mono reproduc¬ 
tion but it is less than ideal for stereo. 
Although the actual listening area is in¬ 
creased, the stereo image tends to be 
blurred and confused. Thus a vocalist 
who is located in the centre position will 
often sound if his (or her) mouth is 
stretched the whole distance between 
the speakers**. 

But the various random reflections 
from the walls can give an exciting, spa¬ 
cious effect—especially to large orches¬ 
tral works and some people prefer this 
kind of sound and will put up with a 
vague "double-mono" stereo, twenty- 
foot violins and all! 

I have heard good quadraphonic 
sound with four omnidirectional 
speakers but the rooms were well 
damped, lots of heavy drapes and thick 
carpeting. In general, they would not be 
recommended because of the confusing 
effect of all the room reflections. 

One of the big advantages of quadra¬ 
phonic sound is not the ability to put a 
pianist in each of the four corners, but, 
more importantly, its potential to convey 
the spaciousness, the ambience of the 
concert hall or studio. Subterfuges to 
increase the sound source are neither 
necessary nor desirable. What then is the 
ideal kind of loudspeaker for quadra¬ 
phonic sound? In my experience, those 
with a wide angle (90 to 120 degrees) 
dispersion are best but some authorities, 
like Ben Bauer of CBS, suggest* the use 
of dipole (figure) systems***. 

Before leaving the subject of quadra- 
phonics, let me try and answer the ques¬ 
tion—is it necessary for the rear speakers 
to be identical to those at the front? The 
answer is—yes, for best results. However, 
if a compromise must be made for cer¬ 
tain domestic reasons, then choose 
speakers by the same manufacturers. 
Thus, AR 3A's up front will work happily 
with AR 4X's or AR7's at the rear and 
EPI 50's will match the EPI 150's, the 
smaller Advent with the larger Advent 
and so on. If speakers with widely differ¬ 
ing characteristics are used together 
there will be a danger of the stereo image 
wandering in an unpredictable manner. 

The best place to compare loud¬ 
speakers is in your own home as room 
acoustics play an important part in sound 
quality. In fact, acoustically speaking, the 
room must be considered as an extention 
of the' loudspeaker-a concept that will 
not appeal to the woman who sees her 
living room as a showplace for the Louis 
XIV furniture! But it's true nonetheless. 

You will find few dealers who will let 
you try out speakers at home (unless you 
are thinking of selling the family car and 



Fig. 7: The original tone burst signal (top) 
and, below it, the tone, burst response 
from a good loudspeaker. 



Fig. 8: The same test as depicted in Fig. 
7 but performed on a loudspeaker with 
poor transient response. 


buying a pair of $1000 corner horns), so 
will have to make the choice in the store. 
You will still need to find a co-operative 
dealer, preferably one with a reasonably 
quiet demonstration room. Few things 
can fray the nerves like listening to music 
in a noisy, crowded showroom, sur¬ 
rounded by refrigerators and washing 
machines—and standing up into the bar¬ 
gain! 

First, you must have some idea how 
much you want to spend, and whether 
you need bookshelf or floorstanding 
models. You wjll probably have read the 
reviews or heard speakers you liked at 
audio shows or friends' houses and so 
you have narrowed down the choice to 
three or four possibles. 

Take along some of your favourite 
records by all means—and, if you are 
married, bring your wife. If you get car¬ 
ried away and decide to spend more 
money than the budget allows, then it 
will be a joint decision and you should 
not be blamed (you will though) if there's 
nothing left for that new coat! 

Seriously, music in the home should 
be the concern of both partners and the 
decor has to be considered, too. The first 
step is to place two of the probables 
side by side. Don't try and listen to more 
than two systems at once or you will get 
confused. Pick the better one and then 
compare it with number three and so on. 
The two on test should not be too far 
apart, otherwise room effects may 
swamp any differences. A speaker on the 
floor will give more bass than an identical 
model up on a shelf. 

What to listen for? Male speech is a 
good test; the voice should be natural 


with no sign of that chesty colouration 
(watch out for those close-miked com¬ 
mercials that, figuratively speaking, put 
the announcer in a barrel. It's supposed 
to give a confidential air of honesty to 
the huckstering. 

String tone ought to be smooth with¬ 
out harshness or that 'barbed wire' 
sound. Listen to orchestral climaxes— 
there should be no muddiness or discor- 
dency (unless intended by the com¬ 
poser). Bass line should be solid and well 
defined, the double-bass for instance 
should be reproduced cleanly without 
boom. 

Actually one of the best tests for 
coloration and dispersion is "white 
noise". This is a random sound, not tuned 
to any particular frequency, and it can 
best be described as the hiss of escaping 
steam. A close approximation is the in¬ 
terstation hiss from a FM receiver—but 
make sure that the mute switch is off. 

All kinds of boxiness, peaks, reson¬ 
ances, hollowness and ringing are shown 
up by a white noise test. All you have 
to do is listen carefully. Dispersion can 
be checked by walking in front of the 
loudspeaker, about six feet away. The 
character of the sound should not change 
much, although the level will fall at the 
sides. 

Finally, if the dealer is not too impa¬ 
tient, listen to a pair of the best speakers, 
the contest winners, in stereo. 

Here are some tips: 

The loudest systems will tend to 
sound the best, so adjust the volume 
control accordingly. 

Three-way systems are not necess¬ 
arily better than two-way, neither are 
those with four speakers better than 
those with three, etc., etc. 

Beware of so-called private label- 
speakers, some are made by firms of 
repute but the majority are pretty poor. 
They usually have a ficticious list price 
so the dealer can offer a package deal 
at an attractive price. 

Don't forget that some speakers 
have level controls at the rear and at least 
two models have controls tucked away 
behind the grille cloth. 

♦"Quadraphonic sound needs directional speakers" 
Ben Bauer, Audio, March 1973. 

**"ln all directions" John Crabbe, Audio, March 1973. 
♦♦♦Examples: Dayton-Wright ESL, EPI Microtower 
1, ESS Heil, Quad ESL, Amcron Aurilinear 

BASIC ELECTRONICS 
5th edition now on 
sale 

Begins with the electron, introduces 
and explains components and circuit 
concepts, details the construction of 
simple receivers. Separate chapters 
on test instruments, servicing, ama¬ 
teur radio, audio techniques, stereo 
sound reproduction. 

Price: $3.00 plus 60c pack and post. 
(From "Electronics Australia", PO 
Box 163, Beaconsfield 2014.) 
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How many 
speakers do you 
know could wipe 
out an entire 
football stadium? 


One of four speaker arrays 
used to cover the 100,000 seat 
Los Angeles Coliseum. 



Up to 80% of the good electrified bass 
performed in concerts and studios in the 
United States eminates from Cerwin-Vega 
speakers. 

They are the same speakers that 
were used to create movie realism in the 
film “Earthquake”. If Cerwin-Vega can 
brilliant sound at these “high distortion 
imagine how fine the quality will be on your 
stereo system. 

And with Cerwin-Vega you never need a 
monster amplifier to get realistic sound levels. The 
211R for instance is a classic example. An amplifier 
with as little as 5 watts RMS will drive these speakers 




If Cerwin-Vega speakers 
i wipe out a stadium and simulate 
i earthquake, imagine what they 
could do in your home. 


Model 211 (R) 

Maximum Power Input: 

100 watts RMS; 200 watts peak 
Flat Frequency Range: 

32-20,000 Hz ±31/2 db 
Maximum Sound Levels: 

116 db @ 4 ft. @ 100 watts 
Dynamic Range: 

76 db in a 40 db noise field 
Crossover Frequency: 

1500 Hz, 3000 Hz 
Speaker Elements: 

LF: 12 in., 18 Hz resonance, 2 in. 
voice coil, 13 lb magnet system, 
foam ’A roll annulus. 16,000 gauss. 
1 in. p-p movement (L-123-W) 

HF: 2’A in. dhorm, 1 in. phenolic 
diaphragm, 18,500 gauss (UHF-91) 
MF: 1-(HF-91) Horn driver 
assembly 
Configuration: 

rectangular direct radiating with 
controllable upper mid reflection 
Dimensions: 

15’AD x 15W x 26H 


at least 10 db louder than almost any others, yet these 
same speakers will take a full 100 watts RMS and 
produce a sound level of 116 db without 
distortion. 

And unlike most manufacturers, every 
component that goes into a Cerwin-Vega speaker is 
made by Cerwin-Vega. 

The advantages of doing this are obvious as we 
have complete control of the manufacturing process 
all the way. Everything from the voice coil to 
the oiled walnut finish of the speaker cabinets. 

These newly introduced speakers were designed 
especially for people who want truly professional 
sound in their own home. You would be crazy to 
consider anything else before you hear them - and 
probably beyond redemption to 
consider anything else afterwards. 

Distributed by Magnecord 
International Pty. Limited, 218A 
Crown Street, Sydney. 

Tel. 33 4775. 
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HIFI REVIEWS 


Sansui AU-2200 stereo amplifier 


A new range of stereo amplifiers has been introduced to the Australian 
market by the distributors of Sansui high fidelity equipment. Here we 
review the Sansui AU-2200, which is conservatively rated at 10 watts 
RMS per channel. 


Styling of the Sansui AU-2200 is typical 
of many Japanese amplifiers today. It has 
a large control panel with controls spread 
out so that it is easy to use. There are four 
small knobs which provide controls for 
Balance, Bass and Treble and 
Loudspeaker system Selector, which also 
does duty as the Power switch. 

Five push-buttons are provided for 
input selection and for tape monitor. 
Two toggle switches provide a loudness 
facility and a High filter. Jack sockets are 
provided for low-impedance headphone 
and a dynamic microphone, while a DIN 
socket allows connection of a tape deck. 
The large knob is the volume control. A 
light-emitting diode is used for a pilot 
indicator. 

The array of connections on the rear 
panel is also fairly typical. Phono sockets 
are used for input connections while two 
sets of screw connections are provided 
for loudspeakers. Two-pin mains outlets 
are also provided, one switched and one 
unswitched. 

While it may seem fairly typical from 
the exterior, the AU-2200 is really one of 
a new breed. It uses no discrete transis¬ 
tors at all (and no valves either). Instead, 
all active circuitry is provided by inte¬ 
grated circuits. 

Indeed, when the top cover is 
removed, the amplifier chassis looks 
remarkably bare. On the left, looking all 
alone, is the power transformer and to 
the right of it is the power amplifier PC 
board which accommodates both chan¬ 
nels. Contributing to the impression of 
bareness is the relative lack of point-to- 
point wiring. As can be gathered, acces¬ 
sibility is not a problem. 

One large PC board and two small 
boards accommodate all the small signal 
circuitry of the amplifier. The integrated 
circuits used are interesting in that they 
are seven-pin in-line encapsulated units. 
In fact they are quite insignificant look¬ 
ing, and first glance at the boards could 
give the impression that there is no active 
circuitry at all. (The mind boggles at that 
thought.) 

The power amplifier integrated circuits 
appear to be of the hybrid/thick film 
variety. They are mounted directly on a 
large flat heatsink and have 10 pins for 
connection to the PC board. 

Power supply circuitry is fairly modest. 
A bridge rectifier feeds a single 
1500uF/50VW reservoir capacitor which 


seems quite small by comparison with 
capacitors of the same value from just a 
few years ago. Such is the progress in 
capacitor manufacturer! 

Output coupling to the loudspeakers 
is via 1000uF/35 electrolytic capacitors. 
We were a little surprised at this. It would 
seem that it would be easy to obtain 
these power IC's with the ability to run 
from balanced supply rails and thus 
eliminate the coupling capacitor. This is 


±km. 
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an advantage as far as obtaining a good 
damping factor is concerned, but admit¬ 
tedly it could be a disadvantage in a sim¬ 
ple amplifier as a failure in one of the IC's 
could lead to loudspeaker damage. 
Sansui have presumably considered all 
these possibilities and opted for output 
coupling capacitors. 

The tone control circuitry is interesting 
in that it consists of a passive control net¬ 
work preceded by an operational 
amplifier stage to make up the gain 
losses. This approach is often more prac¬ 
tical than having a negative-feedback 
tone control circuit as these can be dif¬ 
ficult to render completely stable when 
built around an operational amplifier 1C. 

A common problem in amplifier 
design occurs with the balance control 
particularly if a single-element poten¬ 
tiometer is used. This sort of control 
tends to be a compromise between con¬ 
trol action and insertion loss. If the "con¬ 
trol" is not to be concentrated at the 
extremes of rotation, insertion Ipss must 
be made fairly high. 

Sansui have produced an elegant solu¬ 
tion to this problem by using a dual gan¬ 
ged potentiometer with special 


complementary tapers. This results in a 
very smooth and satisfactory control 
operation. 

High level inputs such as tuner and 
auxiliary are connected directly via the 
input selector switches to the amplifier 
stages preceding the tone control. The 
magnetic cartridge input is amplified and 
equalised by a separate operational 
amplifier 1C. 

We were interested in measuring this 
amplifier as the low level noise perfor¬ 
mance of IC's has tended to be less than 
satisfactory in the past. We might state, 
at this point, that Sansui have this 
problem licked. 

Rating of this amplifier is best 


Wtmm 
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described as conservative. This would 
seem to be in line with requirements of 
the vast American high fidelity market, 
which is now regulated fairly stringently 
by the US Federal Trade Commission. 

Power rating is 10 watts RMS per chan¬ 
nel with both channels driven. Rated dis¬ 
tortion is 0.8% and frequency response 
at a level of 1 watt is quoted at 30Hz to 
40kHz within plus IdB and minus 2dB. 
These ratings were easily met by our 
sample AU-2200. 

We measured power output at 12 
watts per channel with 8-ohm loads with 
both channels driven, and this rose to 15 
watts with one channel driven. With 
40-ohm loads, power was 11.5 watts per 
channel, with both channels driven. With 
15-ohm loads, power was 9.5 watts per 
channel, again with both channels 
driven. 

Harmonic distortion was 0.15% at full 
power into 8-ohm Iqads and was 
generally less than this figure at lower 
powers. Crossover distortion products 
were commendably low. 

Frequency response of the high level 
inputs was flat within IdB from 15Hz to 
40kHz. (continued on page 19) 

ELECTRONICS Australia, August, 1975 17 




No matter what youiiiiiiit 
in a speaker, 

hear it is. 


Whatever you want in a speaker—we’ve got the lot. 
Whether you want to build a new system or upgrade an 
already existing one, Plessey have a complete range 
of loudspeakers, midrange and tweeters—everything 
you could ask for in high quality high fidelity sound. 
Plessey offer not only the best results but also the best 

sound value. 


WOOFER & WIDE RANGE 


LOUDSPEAKER 

POWER 

FREQUENCY 


HANDLING RESPONSE 

KC6M 

8WRMS 

50Hz-11kHz 

KC6MX 

8WRMS 

50Hz-20kHz 

C60 

10WRMS 

35HZ-7500HZ 

C60X 

10W RMS 

30Hz-17kHz 

C80 

20W RMS 

35Hz-8kHz 

C80X 

20W RMS 

35Hz-20kHz 

Cl 00 

20W RMS 

40Hz-11 kHz 

C100X 

20WRMS 

40Hz-20kHz 

C12P guitar 

30W RMS 

55Hz-10kHz 

C12P woofer 

30W RMS 

35Hz-10kHz 

C12PX wide range 

30W RMS 

35Hz-13kHz 

C12PX guitar 

30W RMS 

55Hz-13kHz 

12U50 

50W RMS 

25Hz-11kHz 

12UX50 

50W RMS 

40Hz-13.5kHz 

MIDRANGE 

C6MR 

20W RMS 

450Hz-6600Hz 

KC5MR 

15WRMS 

700Hz-14kHz 

TWEETERS 

X20 horn 

— 

3kHz-30kHz 

X30 dome 

— 

3kHz-30kHz 

KC 3G X cone 

— 

1.5kHz-19kHz 

5FX cone 

-' 

4kHz-20kHz 



PLESSEY 

Plessey Australia Pty. Limited, 
Components Division, 
The Boulevard, Richmond. Vic. 3121 

Distributors & Stockists: N.S.W Lawrence & Hanson Pty. Ltd., Martin De Launav Pty. Ltd., Dick Smith Wholesale Pty. Ltd. VIC Lawrence & Hanson 
Pty. Ltd.. Radio Parts Pty. Ltd. W.A. Atkins Carlyle Ltd. QLD. The Lawrence & Hanson Electrical Co. (Old.) Ltd. S.A. Gerard & Goodman Pty. Ltd. 
TAS. Harts Wholesale. W. & G. Genders Pty. Ltd. N.Z. Plessey (N.Z.) Limited, Rata Street. Henderson. Auckland. In all states. Kits-Sets (Aust.) Pty. Ltd. 
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HIFI REVIEWS 


New microphones from Primo 

Latest additions to the well-known "Primo" range of microphones 
from Japan are a sturdy desk-type dynamic for paging and base station 
applications, and a modest cost electret capacitor model for high quality 
recording work. 


The Primo model DM-1487 is a desk- 
type dynamic unit in a stylish and rugged 
housing of die-cast metal, finished in 
hammertone. It has a response tailored 
for communications work, and is fitted 
with a push-to-talk button which has 
additional contacts for the control of an 
amplifier or transmitter system. There is 
also a locking device, so that the button 
may be locked down for "hands free" 
operation. 

The dynamic insert of the DM-1487 
features high sensitivity, and an omni¬ 
directional characteristic. It is dust and 
moisture-proofed, to ensure high relia¬ 
bility in typical commercial and industrial 
situations. The frequency response is 3dB 
down at approximately 150Hz and 7kHz, 
with a gradual bass roll-off and a slight 
treble peak at 4kHz to give crispness in 
low bandwidth communication work. 
The matching impedance is switchable 
between 600 and 50k ohms, the two most 
often used levels. 

In short, the DM-1487 is very suitable 
for two-way radio base station use, in 
such situations as taxis, police, airports, 
civil emergency services and so on. It 
would also be a good choice for PA and 
paging systems, and for radio amateurs 
seeking a high quality unit for the 
"shack". 

Somewhat in contrast is the Primo 
model EMU-522, a very high quality ca¬ 
pacitor microphone featuring an electret 
insert, a built-in impedance matching FET 


preamp, extended frequency response 
and a well-tailored cardioid or "uni¬ 
directional" directivity pattern. 

This microphone is very slim, only 
20mm in diameter, and 177mm long. It 
is attractively finished in brushed metal, 
with a black anodised grille, and comes 
complete with slide-on foam windshield, 
a clip-on tilting holder, table stand, and 
plastic carrying bag. The microphone has 
a permanently fitted 5 metre cable, with 
a 6.5mm phone plug. 

The microphone case contains an 
"AA" penlight cell which provides power 
for the FET matching preamp. Access to 
the cell for replacement purposes is 
gained by unscrewing the case, about 
one-third down from the front. The no¬ 
minal output impedance of the preamp 
is 2k ohms, but the microphone appears 
to work quite satisfactorily into a nominal 
600 ohm load. 

The response of the EMU-522 is very 
smooth, and extends from less than 40Hz 
to virtually 20kHz. The smooth and ex¬ 
tended treble response is no doubt partly 
due to the very small active diameter. 
This and the design of the rear-loading 
slot system also gives the microphone 
a very well tailored cardioid charac¬ 
teristic, with a typical front-to-back ratio 
of around 20dB from 400Hz to 6kHz, and 
better than 10dB from 150Hz to the 
upper frequency limit. Sensitivity is 
quoted as —71dB 3dB, and the overall 
signal to noise ratio 47dB. 



Above is the Primo DM-1487 desk-type 
dynamic microphone and below is the 
EMU-522 . 



The sample unit pictured was tested 
in a variety of recording situations, and 
gave very impressive results. Treble re¬ 
sponse was very smooth and clean, and 
the bass response extended well down 
without any evidence of doubling—so 
that it should be excellent for such appli¬ 
cations as organ recordings. With the 
(continued on page 107) 


SANSUI AU-2200 


RIAA equalisation for the phono 
inputs was within IdB from 30Hz to 
15kHz. 

Phono sensitivity was quoted at 2.5mV 
but actually measured 1.5mV at 1kHz 
while overload capability at the same 
frequency was a very good figure of 
HOmV. Indeed, most manufacturers 
provide more than adequate signal 
handling capability, for the phono inputs 
these days. Quite a different story from 
a few years ago. 

Damping factor which is a measure of 
an amplifier's ability to control unwanted 
low frequency resonance effects in the 
loudspeakers is rated at 30 for an 8-ohm 
loudspeaker. We obtained this figure at 
1kHz. However, at low frequencies, 
where it matters, damping factor is 


reduced. At 25Hz, for example, damping 
factor for an 8-ohm load measured just 
on five. This could easily be improved by 
increasing the size of the loudspeaker 
output coupling capacitors. 

Another minus feature of the 
amplifier—which it admittedly shares 
with many others-is the High filter per¬ 
formance. This is quoted at 6dB/octave 
above 7kHz. In fact, it is closer to about 
3 or 4dB/octave which is such a gradual 
rate of attenuation that it might just as 
well have been omitted altogether. 

Signal-to-noise ratios for high level 
inputs, referred to 10 watts measured 
minus 74dB. For the phono input, the 
measurement was 75dB referred to 10 
watts output and an input signal of lOmV 
at 1kHz. These figures are very good 
indeed and result in an amplifier which 
is very quiet at all control settings. 

Square wave response of the amplifier 


was very good, as could be expected 
from the frequency response characteris¬ 
tic, and stability with capacitance shunt¬ 
ing the loads was exemplary. No 
problems with RF breakthrough, either. 

In operation, the amplifier is a pleasure 
to use and in fact is the sort of unit you 
quickly take for granted—it's there, you 
use it and that's that. No hassles. 

In short, the Sansui AU-2200 is a 
straightforward stereo amplifier with all 
the features that most users require. It 
will probably be just as popular as its 
famous predecessor, the Sansui AU-101. 

Recommended retail price of the San¬ 
sui AU-2200 is $189.00 and it is available 
from high fidelity retailers throughout 
Australia. Further information on Sansui 
equipment can be obtained from the 
Australian distributors, Rank Industries 
Australia Pty. Ltd., of 12 Barcoo St., East 
Roseville, N.S.W. (L.D.S.). 
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AS 980 . Recommended retail price $925.00. It 
delivers all known forms of reproduction. 
Mono, stereo, 4 channel:-Matrix-SQ-Discrete 
—CD 4 , plus a highly sensitive am/fm tuner 
which even includes facility for 4 channel FM 


All akai Hi-Fi Equipment, distributed by 
akai Australia Pty. Ltd., is covered by the 
Complete Protection Plan* This means 12 
months full parts and labour warranty, 12 
months free insurance and a lifetime guarantee 


on all GX recording heads. 

So make sure the akai Complete 
Protection Plan warranty card is with your 
equipment. 

See your nearest akai Hi-Fi Professional now. 


The AKAI Hi-Fi Professionals are: NEW SOUTH WALES: Albury: Haberechts Radio & TV Pty Ltd 610 Dean St Bega: Easedowns Pty Ltd 187-191 Cargo St Bowral: Fred Hayes Pty Ltd 
293 Bong Bong St Broken Hill: Pee Jay Sound Centre 364 Argent St Burwood: Electronic Enterprises Pty Ltd 11 Burwood Rd Concord: Sonarta Music Service 24 Cabarita Rd Chats wood: 
Autel Systems Pty Ltd 639 Pacific Highway Cremorne: Photo Art and Sound 287 Military Rd Crows Nest: Allied Hi-Fi & Records 330 Pacific Highway Dee Why: Mastertone Electronics 
824 Pittwater Rd Five Dock: Douglas Hi-Fi 65 Parramatta Rd Gosford: Gosford Hi-Fi 163 Mann St Griffith: The Record Centre 222 Banna Ave Hurstville: Hi-Fi House 127 Forest Rd 
Lismore: Norman Ross Discounts 69-73 Magellan St Marrickville: Apollo Hi-Fi 283 Victoria Rd Miranda Fair: Miranda Stereo & Hi-Fi Centre Pty Ltd Shop 67 Top Level Mona Vale: 
Warringah Hi-Fi Shop 5 Mona Vale Court Bungen St Newcastle: Eastern Hi-Fi 519 Hunter St Newcastle: Ron Chapman Hi-Fi 880 Hunter St Nowra: G P Walker & Son Pty Ltd 96 Kinghom 
St Parramatta: Magnetic Sound Industries 20 Macquarie St Parramatta: Selsound Hi-Fi Pty Ltd 27 Darcy St Roselands: Roselands Hi-Fi Pty Ltd Gallery Level South Hurstville: 
Selsound Hi-Fi Pty Ltd 803 King Georges Rd Summer Hill: Fidela Sound Centre 93B Liverpool Rd Sutherland: Sutherland Hi-Fi 5 Boyle St Sydney city: Jack Stein Audio Pty Ltd 275 
Clarence St Sydney city: Magnetic Sound Industries 32 York St Sydney city: Duty Free Travellers Supplies 400 Kent St Sydney city: Opta Hi-Fi Pty Ltd 187 Clarence St Tarec: Taree 
Photographies Graphic House 105 Victoria St Wagga Wagga: Haberechts Radio & TV Pty Ltd Baylis St Wollongong: Hi-Fi House 118 Keira St Wollongong: Selsound Hi-Fi Pty Ltd 2-6 
Crown Lane AUSTRALIAN CAPITAL TERRITORY: Canberra City: Allied Hi-Fi & Records 122 Bunda St Civic Fyshwick: Douglas Hi-Fi 53 Wollongong St Phillip: Allied Hi-Fi & 
Records Cnr Townsend & Botany Strs VICTORIA: Melbourne: Douglas Hi-Fi 191 Bourke St Melbourne: Pantiles Hi-Fi Cnr Flinders Lane & Elizabeth St Warrnambool: A G Smith Pty 
Ltd 159 Liebig St QUEENSLAND: Booval: Woolworths (Qld) Ltd Brisbane Station Rd Brisbane: Chandlers Pty Ltd 112 Edward St Brisbane: Tel Ait 
Electronics George St Fortitude Valley: Packard-Bell Pty Ltd 302 Wickham St Mackay: David Jones Pty Ltd Sydney St Mt Isa: The Sound Centre West St 
Newstead: Hendrix Pty Ltd 107 Breakfast Creek Rd Southport: Trevor Stokes Scarborough St Toowoomba: Catchpoles Cassette Centre T & G Arcade 
Ruthven St Toowoomba: Humphreys Hi-Fi Centre Ruthven St Townsville: Woolworths (Qld) Ltd 345 Flinders St SOUTH AUSTRALIA: Adelaide: 

Emsmiths 48-50 King William St Adelaide: Flinders Trading Co 55 Flinders St Adelaide: Sound Centre 2001 115 Gouger St Glenside: Metrovision TV 
Rentals Pty Ltd Conygham St WESTERN AUSTRALIA: Perth: Douglas Hi-Fi 883 Wellington St TASMANIA: Burnie: James Loughran & Sons Pty Ltd 
29-31 Wilmot St Hobart: Quantum Electronics Pty Ltd 181 Collins St Launceston: Tasmans Acoustics Pty Ltd 62 Tamor St Launceston: Wills & Co (1954) 

Pty Ltd 7-11 Quadrant Ulverstone: Gillards Music Centre 57A Reiby St NORTHERN TERRITORY: Darwin: Pfitzners Music House Smith St. 

*The AKAI Complete Protection Plan warranty does not cover equipment purchased outside Australia. 70592 


AKAI 

The name you don’t have to 
justify to your friends. 
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HIFI REVIEWS 


An economy FM/AM tuner 


! f J?:i POCk ® t , d ° es not stretch to a complete AM/FM tuner, then 
IS little module from Dick Smith Electronics may be just the thina 
tor you. It provides all the electronics for a complete AM tuner as 

$29 oo a stereo tuner for the new FM band ' for an out,ay of on 'y 


The module is contained on a printed 
circuit board measuring 85mm x 165mm. 
The overall height is 65mm. No cabinet 
or metalwork is supplied, the tuner being 
intended to be built into a suitable en¬ 
closure. 



Although we were not supplied with 
a circuit diagram, we were able to draw 
a few conclusions by inspecting the unit. 
There are six transistors, seven diodes 
and one integrated circuit, which is the 
stereo decoder for the FM section. 

The input circuitry for the FM tuner 
appears to require a 300 ohm balanced 
aerial. The AM tuner has a built-in ferrite 
rod, which is supported on nylon spacers 
above one edge of the PCB. 

Due to the lack of specifications, we 
were unable to determine the nominal 
tuning range. But from measurements it 
appears that the FM section covers the 
88 to 108MHz band, while the AM sec¬ 
tion covers the normal AM band, from 
about 500 to 1600kHz. 

Provision is made for the addition of 
a signal strength or tuning meter. We 
found that a meter with a sensitivity of 
50uA or so was required to give a usable 
deflection. 

Bias switching is provided to select 
either AM or FM modes. This is normally 
used in conjunction with the output 
switching, to reduce the interference be¬ 
tween the two tuners. 

The AM output is fed directly to a tag 
on the edge of the board, while the FM 
output is passed through an integrated 
circuit switching decoder, to derive the 
left and right stereo signals from the 
composite signal provided from the FM 
discriminator. 


The right and left outputs are also 
made available at tags on the PCB edge, 
near to that for the AM output and a 
common connection. Unfortunately, the 
identification for the left and right out¬ 
puts has been transposed, so that the left 





output is labelled right and vice versa. 

De-emphasis is applied to the FM out¬ 
puts, to compensate for the transmitter. 
The standards proposed for Australia 
have a 50us time-constant, so that it is 
necessary to have a 50us time-constant 
for the de-emphasis. The de-emphasis as 
fitted to the tuner has a 75us time-con¬ 
stant, so that it would be necessary to 
alter this to suit the Australian broadcasts. 
Fortunately, this is relatively easy to do, 
requiring only that two capacitors be 
changed to slightly lower values. 

There is provision on the PCB for the 
usual stereo pilot light, which indicates 
that a stereo signal is present and is being 
decoded. A 47 ohm resistor is included 
in series, so that a standard 6V 100mA 
incandescent light can be used. Alterna¬ 
tively, by increasing this to a suitable 
value, a LED may be' used, at a much 
reduced current drain. 

Having available an FM/stereo signal 
generator, we were able to check some 
of the performance characteristics of the 
stereo decoder. The 38kHz leakage was 
found to be -25dB and -26dB respec¬ 
tively for the left and right channels. 
Using a 15kHz sharp cutoff filter, we 
measured the left-to-right separation as 
34dB, and the right-to-left separation as 
30dB. 

The reference level for these measure¬ 
ments was a 1 kHz signal, applied to both 
channels so as to give a 75kHz deviation. 


We found that the frequency response 
was 2dB down at 15Hz, and 3dB down 
at 17kHz, measured with respect to a 
nominal OdB at 1kHz. This was done 
using a signal with a 75us pre-emphasis, 
to suit the de-emphasis of the tuner. 

The module requires a supply voltage 
of -f 12V, and draws about 20mA, plus 
the current required for the stereo in¬ 
dicator. When using a LED, it would be 
possible to draw a total current of the 
order of 40mA. This could normally be 
provided from the power supply of the 
amplifier used in conjunction with the 
tuner. 

In a normal domestic situation, the 
module could be built into a suitable 
cabinet, and used in conjunction with a 
stereo amplifier, feeding into the auxiliary 
or tuner input. Apart from the provision 
of a dial and tuning knob, the only other 
components required would be an 
FM/AM switch and a suitable stereo pilot 
light. 

For use in a hi-fi situation, it would 
probably be necessary to add some type 
of filter unit to further attenuate the 
38kHz components in the FM output, 
particularly where it is desired to make 
tape recordings off air. 

Although this tuner is not perhaps of 
the very highest quality technically, it 
must surely rate as excellent value for 
money at $29.00. It is available from Dick 
Smith Electronics, 160-162 Pacific High¬ 
way, Gore Hill, N.S.W. 2065. (D.W.E ) 
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The Indonesian Government has 
awarded two contracts totalling $US71.1 
million to wholly-owned subsidiaries of 
Hughes Aircraft Company of California 
(USA) to build a domestic synchronous 
satellite system-the first in the Eastern 
Hemisphere. 

When the system becomes operational 
sometime after mid-1976, it will tie to¬ 
gether 120 million Indonesians on islands 
stretching from Sumatra to West Irian by 
telephone, telegraph, television and 
teletype. 

Moenandir Mangoendiprodjo, first 
director of Perumtel, the Government- 
owned telecommunications company, 
said that a contract for $US23.6 million 
has been awarded to Hughes Communi¬ 
cations International, Inc. (HCI) to build 
two satellites. A second contract for 
SUS47.5 million has been awarded to 
Hughes Aircraft Services International 
(HASI) to build a master control station 
and nine earth stations at the company's 
space facility at f I Segundo, California. 

The remaining 30 earth stations will be 
purchased from other contractors. 

Paul Visher, president of HCI, who 
signed the contracts, predicted that as 
many as 20 nations will be using domestic 
satellite systems for national or regional 
communications within the next decade. 
Countries currently considering similar 
domestic satellite communications sys¬ 
tems include Australia, Brazil, Iran, and 
the Arab nations. 

The first of Indonesia's 543kg satellites 
is scheduled for launch in 1976 by the US 
National Aeronautics and Space Admin¬ 
istration from Cape Canaveral, Florida, 
into a 36,000 kilometre synchronous orbit 
over the equator. The second satellite is 
expected to be launched within two 
years. 

Each satellite provides a maximum 
capacity of 5,000 two-way telephone cir¬ 
cuits or 12 television channels, or various 
combinations of both. Indonesian 
officials have indicated that the nation 
will use only a portion of the total satellite 
capacity during the early operational 
phase for telephone and television trans¬ 
missions. Future plans include a national 
radio network, transmission of data 
traffic, expansion of the country's tele¬ 
phone network, and the lease of satellite 
capacity to other users. 

—George E. Toles. 



Electronics convention 

The keynote address at the "Interna¬ 
tional Electronics Convention, 1975" 
will be given by Mr. David R. Israel, 
Deputy Associate Administrator for 
Engineering and Development for 
the US Federal Aviation Administra¬ 
tion. 

Mr. Israel is responsible for the 
FAA's broad research and develop¬ 
ment program for air traffic control 
systems. The topic of his address will 
be "Electronics in the Future of Air 
Traffic Control". 

The convention has been 
organised by the IREE, and will be 
held at the University of NSW from 
August 25-29._ 


Indonesia's new tracking station will be 
similar to the one pictured above , as built 
for the US Westar satellites. 

At left , two Hughes technicians hold an 
illustration showing how the satellite's 
antenna will cover the Indonesian 
islands. 


Solar energy experiment 
at Aachen 

An important energy conservation ex¬ 
periment has been initiated at Aachen 
in West Germany by the Philips com¬ 
pany, supported by funding by the West 
German Government and RWE, the 
major power company. The program—an 
experimental solar house—is intended to 
prove that it is possible to save some 
two-thirds of primary energy input to a 
normal dwelling by capturing solar heat 
and by extracting residual heat from 
waste water and stale air. 

Main interest in the experiment is 
centred around a unique solar panel 
developed by Philips. The panel is based 
on the use of black indium oxide coated 
water tubes running inside evacuated 
glass tubes for better radiant heat 
transfer. Eighteen of these panels, in¬ 
serted at an angle of 45 deg C into the 
roof, are used in the solar house at 
Aachen. 

The new solar panels are claimed to 
(Continued on page 23) 
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Solar experiment... from p. 22 

be far more efficient than conventional 
metal collectors, particularly in overcast 
conditions. On average, the bank of 
panels used at Aachen produce a steady 
3kW output, sufficient to maintain the 
contents of the huge storage tank at 90 
deg C under normal conditions. 

Included in the project are two process 
control computers, intended to monitor 
the performance of all equipment in the 
experimental solar house. Apart from the 
solar heater panels, those systems under 
test include a heat pump which extracts 
heat from the ground under the house, 
the heat exchanger which takes warmth 
from outgoing waste water, the air ex¬ 
change system which takes the heat out 
of stale air, and an air intake heating/ 
cooling system. 

The results of this work are expected 
to show which system or systems are the 
most efficient in heat recovery and 
storage. This should eventually lead to 
the development of heat recovery 
''packages" for installation in new build¬ 
ings, and possibly for retrofitting to exist¬ 
ing buildings. 


AWA launches new colour TV camera 


A new camera that will significantly 
contribute to colour television coverage 
in Australia has been launched by Amal¬ 
gamated Wireless (Australasia) Limited, 
a major supplier of colour television 
equipment. 

AWA, in conjunction with a sales team 
from Marconi in the United Kingdom, 
recently demonstrated the portable 
camera to major broadcasters in Aus¬ 
tralia. AWA are the distributors of Mar¬ 
coni broadcasting systems in Australia. 

The new colour camera, a Marconi 
Mark VIIIP portable, has been designed 
to produce high quality pictures which 
can be directly inter-cut with conven¬ 
tional studio camera pictures without 
degradation of picture quality. 

For the first time in the world, the Mark 
VIII portable camera was used "on-air" 
recently by Channel 7 on their Big League 
Football coverage. Immediately after the 
Channel 7 broadcast, the camera was 
again used "on-air" by Channel 10 in 
their Amco Cup broadcast from 
Leichhardt Oval, where the low-power 


Computer responds to voice commands 



Dr Martin Ackroyd, head of the Cognitive Systems Section at EMI, England , talks 
to a desk-sized computer that is programmed to understand spoken words and 
convert them into digital signals. This revolutionary computer , developed jointly 
in America and England , is already available for commercial use. So far, it is capable 
of understanding and acting on a vocabulary of up to 150 words or short phrases 
(in any language or dialect), and further research is underway to improve this. The 
system is immune to background noise in factory or workshop locations, and is 
thought to have potential in scientific , commercial and industrial applications. 



flood-lighting places demands on both 
equipment and crew for quality results. 

Both these channels have recently 
taken delivery of Marconi Outside 
Broadcast Vehicles to extend their colour 
coverage of remote events. The 
introduction of this new camera 
integrates ideally with their already 
extensive facilities. 

The standard Mark VIII features of 
automatic alignment and automatic 
colour balance have been retained on 
the portable unit. These facilities are par¬ 
ticularly important for portable cameras 
which are sometimes subjected to very 
rugged treatment. 


Ionospheric bubble 
boosts VHF signal range 

The range of certain VHF radio and 
television signals can be increased 20 or 
more times by a new technique demon¬ 
strated by scientists at Stanford Research 
Institute (SRI). 

The scientists have demonstrated that 
a temporary man-made bubble can be 
produced in the ionosphere which 
reflects such signals back to earth. This 
makes it possible to extend their range 
to a point 1,600km or more from the' 
original transmitter. Normally, these sig¬ 
nals would pass through the ionosphere 
and are limited to a range of about 80km 
in a direct line from transmitter to 
receiver. 

The bubble is produced by heating the 
ionosphere with a beam of shortwave 
radio signals from a ground-based 
antenna. This heating effect is based on 
principles similar to those employed in 
microwave ovens, and produces a bub¬ 
ble with a diameter of some 160km and 
a thickness of about 16km. Though invis¬ 
ible to the naked eye, this region can be 
photographed with an infra-red camera. 

The scientists envisage the most 
important commercial applications of 
the new technique as point-to-point 
communication of telephone, teletype 
and facsimile, as well asbftvobile radio, 
especially in countries that lack modern 
communications. The bubble will prove 
most useful for reflecting signals in the 
very high frequency (VHF) band. 
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APOLLO HI-FI CENTRE 

9 

283 Victoria Road, Marrickville. 
Telephone: 560 9019 


OPEN THURSDAY TILL 9 p.m. ALL DAY SATURDAY 



YAMAHA 


NATURAL 
SOUND 
SYSTEM ... 


REVOLUTIONARY TC800 
CASSETTE DECK 



Freq. response (with chrome tape) .20-1 6000Hz 

Wow & flutter . 057%weighted R.M.S. 


First release of this revolutionary design in Australia. 
Designed by Mario Bellini. The TC800 gives you facili¬ 
ties like memory, switch for ferri-chrome tape, pitch con¬ 
trol and mike mixing. 


Pitch control gives it 3% speed change. Signal to noise 
ratio better than 58dB (high filter on) 


CR-600 RECEIVER 



The Ideal Centre for Any Medium-Powered 
Home Stereo System 

Direct coupled pure complementary power 
amplifier/High-sensitivity FM front end with 
dual-gated MOS type FETs, frequency-linear 
4-ganged tuning capacitor/3-stage direct cou¬ 
pled Ic equaliser amp/ Low-noise tone controls 
& filters/Mic mixing/Continuous loudness/ 
Dual tape deck connections, dubbing cir¬ 
cuit/Pre Out-Main In/Relay-operated speaker 
protectors. 

30W per channel 

Less than 0.1% 

5-70,000Hz 
2.0 V 
75dB 

Aux, Phono (2), Tape Deck (2), Pre- 
Out, Main In, If Out, Speaker Sets 
(2), AC (4). Mic, Headphone 
474 x 158 x 300mm 
(I 8 Y 4 " x 6V4" x 11 V 4 ") 

13kg (28.7 lbs.) 


Continuous Output Power (8 ohms, 
both channels driven, 2O-2O,O0OHz) 
Total Harmonic Distortion 
(rated output) 

Power Bandwidth (IHF) 

Usable FM Sensitivity (IHF) 
Selectivity (IHF) 

Connections 

Dimensions 

Weight 



f 


YP-400 

TURNTABLE 


Belt-Drive Stereo Turntable with Uncluttered 
Styling and Top-Line Extras 

Smooth Yamaha belt-drive system for lowest 
wow & flutter/One-touch on-off, speed selec¬ 
tor controls/Auto return/Unique double float 
construction/Universal type plug-in head 
shell/Precision balance weight system/Auto¬ 
cut signal interrupter ends sound of stylus 
lowering onto record surface. 



Wow & Flutter 
Signal-Noise Ratio 
Effective Tonearm Length 
Dimensions 

Weight 


Less than 0.08% 
Over 48dB 
222mm (8-3/5") 
440 x 155 x 383mm 
(17V4" x 6 " x 15") 
8.4kg (18.5 lbs.) 


ALSO AGENTS FOR:— 

J.V.C., AKAI, A. & R„ BOSE, VIDEOTON, PIONEER, SANSUI, KENWOOD, TEAC, J.B.L., HARMON, 
KARDON, SONY AND MANY OTHERS. 


24 ELECTRONICS Australia, August, 1975 
















Philips introduces 20AX colour TV tube 


On June 10 Philips Elcoma held a 
demonstration and technical lecture in 
Sydney to introduce their new 20AX pic¬ 
ture tube and defection system to the 
Australian TV industry. 

Three picture tubes are being offered, 
having diagonals of 18, 22 and 26 inches. 
They feature a vertical slit shadow mask, 
in-line gun assembly, quick heating (five 
second) cathodes, and 110° deflection 
angle. 

The heart of the 20AX system is the 
deflection yoke. This is unique in that it 
is inherently self-converging, conver¬ 
gence being achieved by the manner in 
which the yoke is wound. Both vertical 
and horizontal coils are saddle wound, 
with the addition of small toroid correc¬ 
tion windings. 

The system does not employ 
convergence windings of any kind and, 
as a result, the picture tube neck is 20 mm 
shorter than conventional 110° tubes. 

The lecturers who described the sys¬ 
tem emphasised that the self¬ 
convergence system is so good that any 
yoke may be fitted to any tube and, after 
normal static convergence adjustments 

Dick Smith donates Icom 
transceivers to WIA 

As part of a program to increase 
interest in the 2 metre band, Dick Smith 
Electronics is giving one free Icom IC22A 
transceiver away for every ten sold. All 
the transceivers will be donated to a club 
or a division of the WIA. 

The first of the Icom transceivers to be 
given away was recently handed over to 
the NSW Division of the WIA. Our pic¬ 
ture shows Ted Mills (VK2ZTM), 
President of the NSW Division of the 
WIA, receiving the Icom IC22A from 
Harry Tyreman (VK2BHT/G3SLL), of the 
Amateur Radio section at Dick Smith 
Electronics. 

The IC22A is a very compact trans¬ 
ceiver covering the 146-148MHz band in 
22 channels. Output is switchable from 
10W to 1W. Receiver sensitivity is 0.4uV, 
and the front end is equipped with 5 
helical resonators. The unit is ideal for 
repeater or WICEN emergency use. 

Purchasers of the new Icom IC22A can 
nominate the club or division of the WIA 
they would like the sets to go to. Once 
ten nominations have been received, a 
free set is donated to the particular club 
or division. In all, some ten sets will be 
given away. 

Amateurs wishing to take advantage of 
this special offer will find full details in 
''Amateur Radio." Alternatively, further 
information may be obtained from the 
Dick Smith Electronics Centre at Gore 
Hill. 



Cut-away picture of the 20AX self¬ 
converging yoke. The static convergence 
and purity magnet assembly features 
gear operated magnet rings. 

have been made, will produce a conver¬ 
gence error of no more than 2 mm on 
any part of the screen. 

The lecturers provided a very impres¬ 
sive practical demonstration to back this 
claim, featuring a 22 inch tube ted with 
a crosshatch pattern and a 26 inch tube 
fed with normal program material. 



. . . and announces 
a record turnover 

The past year has seen the turnover of 
Dick Smith Electronics more than 
doubled, with turnover well in excess of 
$2 million. 

According to Dick Smith, Managing 
Director, the major contributing factor to 
the increased sales growth has been the 
opening of two new stores in Sydney. 
These are located at Bankstown and in 
the City, and were opened in June, 1974 
and April, 1975 respectively. 

The Gore Hill headquarters and mail 
order department has now reached 
bursting point, according to Mr Smith. A 
move to larger premises is currently 
being negotiated, and this will greatly 
improve efficiency in the mail order sec¬ 
tion where service has been slightly 
delayed lately. 


On the basis of this, it appears to be 
perfectly practical to market a colour TV 
set having no dynamic convergence cir¬ 
cuitry of any kind, a 2mm tolerance being 
well within current industry tolerances. 

Elimination of converence circuitry can 
save up to 100 components, while the 
elimination of convergence adjustments 
means a substantial saving in labour 
costs. 

At the same time the customer gets 
a convergence standard which is at least 
as good as, and probably better than, that 
available in most current designs. He also 
gets a higher order of reliability by reason 
of both the reduction in the number of 
components employed, and the elimina¬ 
tion of so many critical adjustments. 

For the deluxe set designer, who 
wishes to improve on these convergence 
standards, correction circuits can be 
added. All such corrections are per¬ 
formed via the yoke windings and only 
a few additional components are 
required. 

Six adjustments can be provided for 
the 18 and 22in tubes and seven for the 
26in. All are essentially "vernier" adjust¬ 
ments and not in any sense critical. 

As a further refinement, not all these 
adjustments need be fitted. Where a cost 
compromise must be met, the least cri¬ 
tical adjustments-which in one case is 
also one of the more expensive-may be 
omitted. 

Edge Electrix moves 
to larger premises 

Edge Electrix, well known in Sydney's 
Western Districts as a wholesale/retail 
supplier of component parts, recently 
moved to a larger, more modern 
premises. 

The new premises, at 31 Burwood 
Road, Burwood, is not more than 10 
metres from the previous location. It has 
a modern showroom which, together 
with storage facilities, covers nearly 185 
square metres. Display frontage is 12 
metres. 

Mr Bill Edge, founder of the business, 
is confident of the future. "The space we 
now have gives us a great deal more 
scope," he said. "Before, we had to con¬ 
dense our stock because we were con¬ 
fined by limited space. Now with the 
showroom area we are able to carry a 
larger selection of our traditional lines, eg 
component parts, speakers and Hi-Fi. 
We will also be able to expand into 
colour TV, with a wider range of Hi-Fi 
speakers and Hi-Fi gear, plus a large 
stock of car sound equipment." 

Mr Edge was quick to point out that 
although he was now able to offer a large 
range of electronic consumer products, 
his main business is still as a parts 
supplier. Personalised service will be 
maintained, although the customer now 
has the option of selecting his com¬ 
ponents "supermarket style," thus 
avoiding any customer queuing at the 
counter during busy periods. 
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:ive talking piece! 


Feeling tired? . . . Overworked? . . . Here’s 
a way to relax and enjoy a new concept of 
good old noughts and crosses. 

Yes, noughts and crosses but with a new 
3-dimensional twist, .. noughts and crosses 
in the horizontal, vertical and oblique 
planes . . . and all at the same time. It's a 
new international pastime ... it’s fun and 
keeps your mind active. 

And when you're not playing, its smart 
modern appearance provides an intriguing 
decoration in the lounge or study. 


Including postage 


r ill in BOTH sections of the coupon. In each section print 
ostal address in block letters. Cut the entire coupon out 
ne. Send it with your money order or crossed cheque to 
ELECTRONICS AUSTRALIA Reader Service (3-Dimensional O’s & X’s), P.O. Box 162, Beaconsfield, N.S.W. 2014. Cheque should be endorsed 
on the back with sender’s name and address and made payable to ELECTRONICS AUSTRALIA. This offer is open to readers in Australia only. 


* An Electronics Australia Offer 

arround the dotted 


Name.... 

Address. 

l 


I 

\ 


State. 
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NEWS HIGHLIGHTS 


Electron beams may trigger nuclear explosions 


Sandia Laboratories in Albuquerque, 
New Mexico, reports further progress in 
creating powerful pulses of electric cur¬ 
rent for possible use in triggering small 
thermonuclear explosions to generate 
electric power. 

The pulses are actually beams of elec¬ 
trons which are discharged into a vacuum 
chamber where they can be focused 
onto BB-size pellets of deuterium and 
tritium. 

Sandia experimenters are now working 
with machines which produce beams 
with a power of about one trillion watts. 
It is presently estimated that to achieve 
breakeven-energy in the explosion 
equalling that in the beam-will require 
approximately 100-trillion watts of power 
in the beam. 

A commercial pow£r plant fuelled by 
such explosions would require even 
more energy in the beam, and must be 
capable of being fired many times per 
second. Energy released in each pulse 
would be comparable to that released 
in the explosion of five pounds of TNT. 

A basic problem facing experimenters 
is how to concentrate beam pulses so 
that they will be short enough, 10 bil¬ 
lionths of a second or less, and small 
enough in diameter, about 2.5mm, to 
cause the atomic nuclei in the BB-size 
pellets of deuterium and tritium to 
combine, or "fuse." 

The pellets would be dropped or fired 
into the target chamber, where they 


Ethnic radio station 

Following a request by the Australian 
Government, Amalgamated Wireless 
(Australasia) Ltd recently established an 
experimental radio station in Ashfield, 
Sydney, to broadcast to ethnic com¬ 
munities. 

Considered Australia's first ethnic radio 
station, the new station is the result of 
a project inaugurated from the Office of 
Community Relations headed by Mr A. 
J. Grassby, the Government's special ad¬ 
viser on community relations. Operations 
commenced on June 9 for an experi¬ 
mental period of twelve weeks. Broad¬ 
casts are in seven languages for a period 
of six hours each day. 

When the Government decided to set 
up the station, it selected Ashfield as the 
best centre for such broadcasts because 
of the concentration of ethnic groups in 
the area. As AWA has its largest manufac¬ 
turing works at Ashfield, the Government 
asked if the company would be prepared 
to establish and operate the station at its 
premises for an experimental period. 

The station, which comprises a low 
power transmitter with a limited trans- 



A 350,000 amp, 700,000 volt electron 
beam creates a spray of molten metal as 
it strikes an aluhninium target plate. The 
pulsed beam , focussed to approximately 
4mm in diameter , lasted just 80nS. 

would be heated and compressed by the 
beams, thus causing fusion. Deuterium 
and tritium are heavy forms of hydrogen, 
and it is the fusion of the nuclei in their 
atoms which produces thermonuclear 
energy. 

In recent progress, Sandia experi¬ 
menters have developed switches which 
they believe will allow the switching of 
several million volts of electricity in 
pulses lasting only 20 billionths of a 
second. These switches work on the 


mitting aerial situated on the front lawn 
of AWA's Ashfield factory, was erected 
and commissioned in less than two 
weeks after receiving the order. For 
technical reasons, it has been necessary 
to ensure that the programs are heard 
only in an area within 16 km of Ashfield. 


Professional institution 

Rapid advances in the science of bio¬ 
medical engineering in recent years has 
resulted in the formation of another pro¬ 
fessional institution in Australia—The 
Institution of Biomedical Engineering 
(Australia). Formed by senior practising 
biomedical engineers, the new institu¬ 
tion's main aims are to promote the 
science and practice of biomedical 
engineering, and to safeguard and pro¬ 
mote the interests of its members. 

Membership to the institution is avail¬ 
able to all properly qualified and experi¬ 
enced biomedical engineers, subject to 
certain requirements. Inquiries should be 
directed to The Secretary, The Institution 
of Biomedical Engineering (Australia), 35 
Scarlet Ash Drive, Lower Templestowe, 
Victoria 3107. 


principle that an insulating material, such 
as gas or oil, breaks down abruptly, clos¬ 
ing a circuit so that the electric charge 
flows from one point to another. 

In the past two years, the scientists 
have also discovered and improved an 
approach tb focus the beams down to 
the diameter of the pellets. This involves 
. creating a region of plasma or ionized 
gas near the pellet. The plasma keeps 
the electrons from electrostatically re¬ 
pelling each other, thus enabling mag¬ 
netic forces in the beam to focus it to 
the proper diameter. 

Recent experiments indicate that the 
beams are gas-like in nature and, when 
directed against a target, tend to bathe 
the surface evenly. Experiments in which 
the beams from one of the Labs' large 
accelerators are directed from opposite 
sides onto a spherical pellet are now 
being conducted. 

The next major step in two-beam test¬ 
ing will be on the Labs' Harp accelerator, 
which will be ready for its first tests this 
year. Harp will provide two 500,000-amp 
beams for 25 billionths of a second. Total 
power will be about 2 trillion watts. Large 
accelerators are being designed and 
considered for future studies. 

Sandia Laboratories is an Atomic 
Energy Commission prime contractor 
engaged principally in research and 
development on nuclear ordnance. 

-George E. Toles. 


High efficiency solar cell 

Research scientists at NASA's Jet Pro- 
ulsion Laboratory, Pasadena, California, 
ave developed a new type of solar cell 
which exhibits an efficiency greater than 
that exhibited by the average silicon solar 
cell now in standard use. 

According to Dr Richard Stirn, the 
project team leader, some samples of the 
new cell—called AMOS, for Anti-reflec¬ 
tion Coated Metal-Oxide-Semiconduc- 
tor-have demonstrated an efficiency of 
about 15 percent in terrestrial sunlight. 
Further research is required, however, to 
obtain controlled production at this high 
efficiency. 

The cell is made from oxidised gallium 
arsenide with an extremely thin, nearly 
transparent gold film on its surface. Re¬ 
cent tests have shown that it offers 
superior resistance to radiation when 
compared to silicon cells and, as such, 
should have a longer lifetime in space. 

In addition, the device may have 
potential terrestrial solar energy applica¬ 
tions. Dr Stirn says that the technology 
is potentially adaptable to very low cost 
polycrystalline thin films, with only a 
modest reduction in efficiency. 
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Observatory aims for 
the stars with Cosmos 


The commissioning of the latest generation of optical telescopes, such 
as the 1.2 metre Schmidt telescope at Siding Spring, NSW, confronted 
astronomers with a new problem—-that of analysing the mass of high 
quality data such telescopes are capable of generating. British as¬ 
tronomers at the Royal Observatory in Edinburgh have tackled the 
problem by developing a new analytical technique called 'Cosmos.'' 
In spite of its few short operational months, the Cosmos technique 
has already produced one interesting new discovery. 


Astronomers are well known for talk¬ 
ing nonchalantly of numbers that boggle 
the average mind. But at Edinburgh's 
Royal Observatory even the Astronomer 
Royal for Scotland is using superlatives 
to describe a machine, currently just 
being commissioned, which will put 
Edinburgh in the front rank of optical 
astronomy. 

The machine is called Cosmos—for 
Co-Ordinates, Size, Magnitude, Orienta¬ 
tion, Shape—and has been developed to 
analyse the mass of information on dis¬ 
tant galaxies and single stars that the 
latest generation of optical telescopes is 
producing. Specifically, it has been de¬ 
signed with Britain's 1.2 metre Schmidt 
telescope, now operational in Australia, 
in mind. 


Reprinted from "Computer Weekly," London, 
by arrangement. 


The output of the Schmidt telescope 
comes in the form of photographic 
plates, 35.5 cm square or less, containing 
the images of innumerable faint galaxies 
hundreds of millions of light years away 
from our own, as well as the images of 
nearer single stars. Cosmos's job is, in 
the first instance, to differentiate between 
stars and galaxies, and then to measure 
the parameters in its name for any par¬ 
ticular images under study. The scale of 
this undertaking can be judged by the 
fact that there will frequently be several 
million images detectable on each 
photographic plate. 

The solution adopted by the Royal 
Observatory was to build a massively 
solid table on which the plates are 
mounted, with a CRT-generated light 
spot suspended above and a scanner 
directly beneath to detect the light den¬ 
sity as well as the size and shape of the 


images projected. The whole machine, 
accurate to within half a micron (the 
average human hair is 75 microns wide), 
is controlled in every respect by an 8K 
Honeywell 316 processor. All the oper¬ 
ator has to do is change the plates from 
time to time and, rather more often, the 
magnetic tapes on to which Cosmos 
writes its findings. 

Although the principle by which 
Cosmos operates is not new, the ma¬ 
chine, in tandem with the Schmidt tele¬ 
scope, represents a quantum step for¬ 
ward in the data available from optical 
astronomy. Whereas previous systems 
could make Cosmos-type measurements 
(rather slowly) for individual stars, 
Cosmos itself extends this capability to 
whole galaxies for the first time. Pre¬ 
viously such work as was done on distant 
galaxies was performed manually, the 
photographic plates from telescopes 
being examined in minute detail under 
powerful microscopes. 

Some indication of Cosmos's potential 
can be derived from the knowledge that 
it had analysed more in its first oper¬ 
ational hour than Dr V. C. Reddish, the 
scientist in charge of the project, had 
managed to do manually in six months. 

The machine has three operational 
modes. The first, called "Coarse Mea¬ 
surement", is designed for a rapid 
once-over of all or part of a particular 
plate. Using the Y axis of the carriage, 
and with the scan set at either eight, 16 
or 32 microns. Cosmos records the posi¬ 
tions of all the images it detects at up 
to 4,000 a second. The time required to 
measure a whole plate depends, ob¬ 
viously, on the resolution selected—18 
hours at eight microns, five hours at 16 
and just an hour and a half at 32. 

In the second mode, known simply as 
"Mapping", the machine outputs a single 
character representing the measure of 
the transmission of the plate at each 
eight-micron interval to an accuracy of 
one percent. Although this is a far more 
detailed operation, the speed is the same 
as for the eight-micron operation in 
"Coarse Measurement". In fact, the 
mode is used for detailed analyses of 
information from selected portions of a 

At left , an aerial view of the new 3.9 
metre Anglo-Australian Telescope at 
Siding Spring Observatory, NSW. The 1.2 
metre Schmidt telescope is also located 
here. 
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A general view of the "works" of the new 3.9 metre Anglo-Australian Telescope 
at Siding Spring Observatory , one of the most technologically advanced optical 
instruments in the world. Presumably , it also lends itself to COSMOS analysis. 


plate—data generated by the whole of 
one plate in this mode would fill 200 
magnetic tapes. 

At the time of writing, the third mode 
was not fu4ly operational, but was ex¬ 
pected to be so by the time the Obser¬ 
vatory started signing up Cosmos users 
(chiefly universities and other observa¬ 
tories), probably by the end of last April. 
It is called "Fine Measurement", and 
involves the input on paper tape of the 
co-ordinates of a specific image for 
which greater information is required. 
The image is then centred with great 
accuracy, and its ellipticity, orientation 
and magnitude are determined. 

The magnetic tapes generated by the 
machine (using an Ampex drive) are later 
fed into an ICL 1906A at the Atlas Lab¬ 
oratory, in Chilton, for analysis. The out¬ 
put is a variety of graphical and math¬ 
ematical forms, including the new colour 
graphics capability of the laboratory. At 
the moment the volume of data is 
irregular and quite small, but the vast 
amounts of information which Cosmos 
will be generating when it is running 24 
hours a day, seven days a week have 
raised doubts as to whether the 1906A 
is adequate for the job. 

Staff at the Royal Observatory in Edin¬ 
burgh make no secret of the fact that 
they would rather have the use of an IBM 
370/195 or a CDC 7600, but they.have 
no choice but to use the 1906A, since 
the whole project is funded by the 
Science Research Council. They look 
forward, however, to the projected link 
between the Atlas Laboratory and the 
Rutherford's 195, and in the longer term 
to the replacement of the 1906A itself. 
In the short term they would prefer to 
have some graphics capability, and 
preferably colour graphics, attached to 
the Modular One which is used for, in 
fact virtually dedicated to, the Cosmos 
remote job entry link with Chilton. 

The Honeywell 316 which controls the 
Cosmos machine itself was programmed 
in DAP-16 by Mr R. Martin of the Obser¬ 
vatory; it took him about two years, 
which was also the hardware develop¬ 
ment time. He points out that there is 
nothing so special about the application 
that it need be used only for astronomical 
purposes, and discloses that the Obser¬ 
vatory has already had some inquiries 
from quite non-astronomical sources as 
to the availability of Cosmos for other 
high-accuracy detection and measure¬ 
ment applications. However, astronomi¬ 
cal work is likely to fill all the available 
time on the machine in the near future. 

Although Cosmos has only been run 
for a few hours so far, a find has been 
made that Dr Reddish, with characteristic 
astronomers' casualness, calls "rather in¬ 
teresting." This is that there are twice as 
many galaxies in the local area of space 
around our own than might be expected 
on the basis of what is known of galaxy 
"clustering" elsewhere in the universe. 
To put it another way, the increase in 
numbers of galaxies vou would expect 


to find as the volume of galaxies detected 
increased, i.e., as you get further away 
from earth, is irregular — it increases at 
a much lower rate beyond about 500 
million light years. This is something that 
only the prodigious galaxy-counting 
capabilities of Cosmos has been able to 
disclose. 

It had previously been assumed that 
the numbers of galaxies increased in 
proportion to increases in volume, no 
matter what part of the universe was 
being studied. However, the new dis¬ 
covery means that we are living in what 
Dr Reddish terms a "supercluster" of 
galaxies, and this raises a host of new 
questions about the evolution of the uni¬ 
verse — questions that Cosmos will have 
to try to answer. 

Dr Reddish concedes that, in terms of 
sheer distance, radio-astronomy still has 
a fair edge on optical. But he believes 
that the advent of Cosmos, coupled with 
the advances in optics and photographic 
technology that are embodied in the 
Schmidt telescope, will draw the two 
branches of the science much closer 
together. Preliminary comparisons of ra¬ 
dio-astronomical findings with those 
generated by Cosmos have shown that 
at least 40 percent of radio sources can 
be readily identified with their visual 
equivalents. Dr Reddish believes that this 


proportion will be raised to nearly 70 
percent when the system becomes fully 
operational. 

All this has been achieved at remark¬ 
ably little cost. Although a customer 
buying a Cosmos from scratch would 
now pay about £250,000 for it, the Ob¬ 
servatory's direct costs were only in the 
region of £70,000 — the rest being ac¬ 
counted for by the considerable effort 
put in on the system's development by 
the Observatory's own staff. 

A visit to the Royal Observatory in 
Edinburgh suggests that the astronomers 
now working with Cosmos — to say 
nothing of the computer specialists from 
Heriot-Watt University's computer ap¬ 
plications service, which developed the 
system for the Observatory — are some¬ 
what in awe of the machine's potential. 
"We knew we would be getting vast 
amounts of data," says one, "but it's the 
quality of the information that's really 
exciting." 

All the Observatory's scientists agree 
that Cosmos heralds a new era in our 
understanding of the forces that govern 
the development of the universe. As 
Professor H. A. Briick, retiring Astron¬ 
omer-Royal for Scotland, says: "Cosmos 
will enable British astronomers to extend 
their work from galactic to extra-galactic 
astronomy for the first time." £ 
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Robot technology- 
now and in the future 


By the 1 980s, the existence of highly automatic, self-reproducing robot 
factories may become a reality. In fact, there are already powerful 
economic forces pushing the introduction of robots in an effort to 
increase productivity and reduce costs. Here we take a look at the 
status of robots today, and examine their potential for tomorrow. 

by JOHN M. EVANS Jr and JAMES S. ALBUS* 


The near future holds the promise of 
manufacturing industries based on in¬ 
tegrated systems of robots and automatic 
machinery. 

This is not science fiction; robots are 
already working in industries at hazard¬ 
ous or unpleasant tasks. Between 1,500 
and 2,000 robots are in worldwide use 
today in such jobs as loading and un¬ 
loading die casting machines, punch 
presses and forging machines; spray 
painting; and spot welding. These ma¬ 
chines, even if somewhat limited in what 
they can do, are already reliable and cost 
effective in a working manufacturing 
environment. 

By the 1980s robots will be available 
with sensors and computer control sys¬ 
tems that will allow them to adapt to 
changing conditions in their environ¬ 


*Dr Evans is acting manager of the Office 
of Developmental Automation and Control 
Technology at the US National Bureau of Stan¬ 
dards. Dr Albus is a project manager within 
the same group. 


ments, thus enabling them to carry out 
productive tasks, such* as: loading and 
unloading of machine tools and assem¬ 
bling final products; completing oil wells 
at depths beyond which divers can 
operate; mining and tunneling; and other 
dangerous and undesirable tasks. The 
technology needed to build such robots 
is already here or is being developed in 
laboratories around the world. 

The simplest robots are "put and 
place" mechanisms with only a few de¬ 
grees of freedom, suitable for part hand¬ 
ling or assembly and simple machine 
loading and unloading. Such simple ma¬ 
chines usually have pneumatic actuators 
and mechanical stops for pdsition con¬ 
trol. The sequence of operations of the 
robot is controlled by a pneumatic or 
electrical plugboard. 

Each row of the plugboard represents 
one direction of motion of one joint, with 
each column representing one program 
step. Diodes or pneumatic lines are in¬ 
serted in appropriate rows to determine 
which joints are activated, and in which 


direction, for each program step. When 
a joint is activated it is run wide open 
to the limit of the mechanical stop. These 
stops can be repositioned when a pro¬ 
gram is changed. Sequencing of program 
steps can be by fixed timing or external 
interlock with other machines. 

A higher level of sophistication is 
obtained by adding a position control 
circuit to each joint. This requires feed¬ 
back on the position of each joint, which 
is accomplished by potentiometers, en¬ 
coders or resolvers. 

The simplest way of programming such 
a system is the potentiometer board, 
which is similar in conception to plug¬ 
board controls, with one row for each 
joint and one column for each program 
step. With this system, however, the 
position of a joint for a given step is 
determined by the value set on the po¬ 
tentiometer rather than a mechanical 
stop. Thus a given joint can be moved 
to any number of different locations in 
subsequent steps, which is not possible 
with the simpler robots. 

Another type of robot, which has ac¬ 
counted for the majority of sales in the 
United States, uses digital servos and has 
a plated wire memory. Programming is 
accomplished through a hand controller 
that has a rate control button for each 
joint. Using the rate control switches, the 
robot is guided to the desired position 
and a "record" button is pushed, storing 
the position of each joint. In playing back 




At left , a low-cost mobile robot built by NBS for the US Navy 
to prove the feasibility of using low-cost , readily available 
components in robot construction. Above, a "Unimate" robot 
extracts a part from a clearing press. Industrial robots of this 
type are suitable for many hazardous or routine jobs. 
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the program, the control system carries 
out point-to-point servoing for all joints 
simultaneously for each step. Fixed tim¬ 
ing, completion of the last step, or exter¬ 
nal interlock may be used to determine 
the advance to the next step. 

This robot may have several programs 
stored in its memory and will select one 
depending upon external commands or 
sensors. For example, robots of this type 
have been used for spot welding opera¬ 
tions on two different models in an 
automobile assembly line. 

Still more advanced robots use con¬ 
tinuous trajectory programming. This is 
not actually a continuous trajectory but 
rather a trajectory sampled at closely 
spaced points. Location of the joints at 
equal increments of time are recorded 
on tape or in a computer memory as the 
robot is led through the desired motions. 
Point-to-point servoing is still taking 
place when the program is played back, 
but the points are spaced so close to¬ 
gether that a smooth coordinated motion 
of all the joints is obtained. 



This developmental hand or end effector 
incorporates arrays of tactile sensors in 
the "fingers/' together with torque and 
force sensors in the "wrist." 

These are the robots and control sys¬ 
tems of today. In the very near future, 
however, robots will be available with 
expanded capabilities through the addi¬ 
tion of simple sensors and computer 
control systems. These additional capa¬ 
bilities will make robots easier to pro¬ 
gram and will allow th£ robots to adapt 
to changing conditions in a partially un¬ 
constrained environment. 

The use of touch, force and proximity 
sensors is being explored at several la¬ 
boratories, and significant experiments 
have been conducted to demonstrate the 
increased capability possible with the 
addition of these sensors. For example, 
the Artificial Intelligence Project at 
Stanford University achieved the assem¬ 
bly of a water pump using only touch 
sensors on a computer controlled mani¬ 
pulator. The Draper Lab at the Mas¬ 
sachusetts Institute of Technology has 
shown how a manipulator with force 
sensing can follow surfaces or edges, and 
can insert pins into holes with very tight 
tolerances. 


BIG REWARDS 
WAIT FOR YOU 
IN COLOUR 
TELEVISION 
SERVICING 


-if you’re trained for it! 

Colour TV is the exciting breakthrough for the electronics service 
industry. It offers a great future for the service man who's gained the 
knowledge necessary to do the job. 

Stott’s introduce a brand new course designed to take you, step 
by step, all the way from basic electronic theory through to colour 
television receiver servicing techniques. 

If you re a beginner, it can teach you everything you need to know 
about television principles and receiver circuitry. 

If you are already working in the field or have already 
successfully completed some studies in electronics, you may be 
eligible to commence the course at an advanced stage. 

Divided into three sections, the Stott’s course covers: 

Part 1 — Introduction to Electronics (theory and practice) 

Part 2 — Monochrome Television Receivers. 

Part 3 — Colour Television including fundamentals, colour processing 

circuitry, servicing techniques and faults. 

Like all Stott’s courses, you will work with your own instructor, an 
expert in this exciting field, at your own pace, in your own home. 
Whether you intend to enter the television service industry, or whether 
you wish to gain a thorough understanding of television theory and 
servicing as an aid to sales experience, this is the course to help you 
make it. 

Other electronic courses offered by Stott’s include: 

Radio for Amateurs — Amateur Operator's Certificate 


For full information mail this coupon today: 


Sfcottsl 


159 Flinders La. Melb.,3000 
383 George St, Sydney. 2000 
290 Adelaide St. Brisbane, 4000 
66 Kina William St. Kent Town 5067 
TECHNICAL CORRESPONDENCE 89 St. George s Tee, Perth, 6000 
COLLEGE P.0. Box 3396. Singapore 1 

The name to trust in correspondence education 
Please send me free, and without obligation, full details of the following 
courses 


Stott's undertake that no sales counsellor will call 

Mr. Mrs. Miss.Age 

Address. 

.».. ..Postcode... 


STC761 


E A 8.78 
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Career 

Opportunities for 

COLOUR 

TECHNICIANS 

Large international marketing organisation with offices in all 
states invites applications from experienced Television Tech¬ 
nicians with some knowledge of colour. 

Company specialises in colour television only and has large 
comprehensive national sales and service network. 

Opportunities exist now in Sydney and technicians are 
required to work at area service centres located at Pagewood, 
Rydalmere and Greenwich. 

Field technicians will be required to work from these service 
centres and will be provided with suitable vehicles. 

• Training will be provided. 

• Colour work only. 

• Best salaries in industry. 

• Immediate life cover and superannuation after 
qualifying period. 

• Within reason candidates may choose area 
location. 

For an interesting career opportunity apply: 

Mr. "Berry" Beresford, TRIDENT TELEVISION PTY. LTD. 

1 52 Bunnerong Road, Pagewood 2035 (Phone: 349-8888) 

trident colour 1 

—television - 
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A great deal of research has gone into 
general vision systems for robots and 
during the 1980s such complex sensors 
will be in use with manufacturing robots. 

The general problem of automatic 
control of machines may be structured 
as a hierarchy of control functions, with 
each level of control calling up ordered 
sequences of operations at the next 
lower level (much like a computer pro¬ 
gram implementing a subroutine) using 
appropriate sensory feedback for each 
level. Man may enter the control 
hierarchy at any level for direct control 
or for programming the robot system for 
later playback. The basic concept is that 
man will program the robot in high-level 
task-oriented commands, and the com¬ 
puter will break these down into a series 
of elemental motor actuator signals. 

The NBS Automation Technology Pro¬ 
gram has been investigating one particu¬ 
lar approach to such high level control 
structures for manipulators that promises 
to be both very powerful and very inex¬ 
pensive. The Cerebellar Model Articula¬ 
tion Control (CMAC) system is a general 
purpose adaptive control system that can 
handle any kind of feedback variable 
such as misalignment of parts, variable 
mass loading, irregularities in materials, 
and other constraints imposed by the 
external environment. All that is needed 
is appropriate sensors to tell the com¬ 
puter what is happening in the system 
being controlled. 

Control functions may be represented 
in the form of equations, or may be 
stored as numbers in a table in a com¬ 
puter memory. CMAC uses form of table 
look-up of control functions. Control 
commands and sensory feedback essen¬ 
tially define a memory address, with the 
contents of that location in memory 
being the value of drive voltages for a 
motor or a servo valve. 

This technique of storing control func¬ 
tions numerically has generally been 
considered impractical because of the 
large amount of memory thought to be 
required. However, CMAC uses a form 
of addressing and data storage that 
allows control functions for real prob¬ 
lems to be stored in a computer memory 
that is smaJI enough to be economically 
feasible. CMAC may be implemented on 
very small computers, even micropro¬ 
cessors, and is useful in any case where 
control functions are difficult to define 
analytically, such as when there is a great 
deal of sensory feedback to be pro¬ 
cessed. 

CMAC is, of course, only one approach 
to implementing higher level control and 
has yet to be proven in practical applica¬ 
tions. The use of table driven control 
systems with interpolation capability 
does appear to be a very powerful gen¬ 
eral concept, however, and should allow 
the development of robots that will be 
both sophisticated and inexpensive. 

We have focused primarily on one 
aspect of automation in this article, the 


Dr John M. Evans jr, NBS computer scientist , wears a computerised harness to 
direct by remote control the movements of a robot in performing manual tasks. 


control and use of robots in manufactur¬ 
ing. The same basic technology is applic¬ 
able to controlling all kinds of machines 
for service sector applications as well as 
for manufacturing. For example, there are 
now computers built into cash registers 
(point of sale terminals), cars can be 
plugged into computers for diagnosis of 
their problems and computers have even 
entered the entertainment field, con¬ 
trolling ping pong and other games 
played on a TV screen. 

Airline autopilots, automated clinical 
analysis and automated garbage collec¬ 
tion systems are further examples of ap¬ 
plying automation in the service sector 
to increase productivity and to improve 
working conditions for man. 

The development of the technology 
for advanced robots with sensors and 
computer control systems appears 
straightforward; there seems to be no 
major technical barriers to achieving 
highly automatic, self-reproducing robot 
factories in the 1980s. In fact, there are 
already powerful economic forces push¬ 
ing the introduction of robots to increase 


productivity and reduce costs. Ob¬ 
viously, there will always be some people 
around to cope with emergency situ¬ 
ations, breakdowns and with initial pro¬ 
gramming. However, the number of 
people actually operating machine tools 
may be reduced significantly. 

The real problems in achieving auto¬ 
matic factories will thus be economic, 
social and political. If the robots do the 
economically productive work, how do 
people receive any income? And, just as 
important, if robots are to create most 
of the material wealth in our society, who 
will own them and control the powerful 
economic and political forces they will 
represent? 

These problems must be faced along 
with the technical problems if any 
country is to obtain the increased wealth 
and leisure time that appear possible 
when robots are widely applied in manu¬ 
facturing and service tasks in the next few 
decades. 


Reprinted from "Dimensions", by arrangement 
with the US National Bureau of Standards. ® 
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tuners 


RF front end 
for FM stereo 

Last month we described an FM IF and decoder subsystem, and 
as promised we now present a matching "Front End". When inte¬ 
grated, these two parts make a complete high quality FM stereo tuner. 

by IAN POGSON 


Before proceeding, it may be wise to 
point out that although FM tuner front 
ends are quite small, with relatively few 
parts, they are not as easy to get going 
as IF and decoder systems. Every care 
has been taken in producing and pre¬ 
senting this front end so as to make 
duplication as easy as possible. Provided 
readers follow the instructions carefully, 
the chances of success are very high. For 
readers who are inexperienced and are 
hesitant to tackle this part of the project, 
we suggest that they would be wise not 
to attempt it. 

There are a number of important FM 
tuner front ends on the market. For 
readers who would prefer to use a ready 
made front end, we hope to investigate 
these later on. 

The front end which we have de¬ 
veloped is fairly basic. It has been 


derived from the one described in Wire¬ 
less World in April 1971, although com¬ 
parison will still reveal quite a number 
of differences. Physically, ours in quite 
different, in that we have laid out a 
printed board for it and one which is 
physically and electrically compatible 
with a locally available tuning gang. This 
and other reasons dictated that some of 
the circuitry be modified to suit our pur¬ 
pose and conditions. 

The output circuit, which is the 
mixer load, has been reduced to its sim¬ 
plest form. A 330 ohm resistor functions 
as the load and meets the source im- 
pedence requirement of the ceramic 
filter which follows. The use of this resis¬ 
tor ensures stability of this part of the 
circuit but at the same time, the overall 
gain of the front end is somewhat re¬ 
duced. The loss of gain has been made 


up in the following amplifier and the 
benefit of obtaining stability makes this 
approach attractive to home builders. 

Reference to the circuit diagram will 
reveal that it consists basically of an RF 
amplifier, a mixer and tunable local 
ocillator. 

The aerial input provides for either a 
balanced or an unbalanced system. This 
is achieved by the use of a "balun" trans¬ 
former coupling into the first tuned cir¬ 
cuit, the input of which is designed for 
a nominal 75 ohm coaxial cable. By 
bringing out suitable terminals, either a 
300 ohm balanced, or a 75 ohm unbal¬ 
anced feeder may be used. 

The tuned circuit at signal frequency 
which follows consists of an "air wound" 
coil tuned with one section of a 40pF 
tuning gang. A tap on the coil feeds the 
signal to the first gate of a dual gate 
MOSFET. A stopper in the form of a coil 
tuning slug is included in the lead to the 
gate to ensure stability. 

There are three bypass capacitors, one 
each on the second gate and across the 
270 ohm source bias resistor, and one 
from the second gate to the source. AGC 
from the IF system is fed to the second 
gate via a 47k resistor. In the drain of 
the same stage is another tuned circuit 
at signal frequency, similar to that on the 
input side. 

The signal is taken from a tap on the 
coil to the first gate of the mixer, another 
dual gate MOSFET. A stopper is used in 
the first gate, this time a 22 ohm resistor. 
The 270 ohm source resistor is bypassed 
but the second gate is not bypassed. 
Instead, it is biased with a resistive 
network and injection is fed to it from 
the local oscillator, via a 330pF capacitor. 
We note that some builders of the Wire¬ 
less World version of this tuner ran into 
an instability problem which was cured 
by adding a ferrite bead in series with 
one lead of the 330pF capacitor. We have 
not found this to be necessary but some 
readers may not be as lucky. 

As mentioned earlier, the drain load 
is a 330 ohm resistor and the 10.7MF1z 
IF emerging from this point is fed into 
the IF system which was described last 
month. 


At left is the completed FM front end 
sub-assembly. See text regarding balun 
transformer. 
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The ocillator uses the familiar Hartley 
configuration, with a BF199 transistor; it 
tunes at a frequency 10.7MHz above the 
frequency of the incoming signal. In 
common with the aerial and RF coils, the 
oscillator is also wound "on air". Auto¬ 
matic frequency control (AFC) is 
achieved by varying a DC reverse voltage 
across a type BB105G diode, in series 
with an 18pF capacitor. The diode and 
18pF capacitor are connected across part 
of the oscillator tuned circuit. Any fre¬ 
quency drift causes a change in voltage 
to be produced in the detector 1C and 
this change in voltage restores the 
oscillator to the correct frequency. 

In all three tuned circuits there is a 
68pF NPO ceramic capacitor in series 
with a section of the tuning gang. The 
reason for them is that the gang has a 
capacitance of 40pF per section and this 
was more than enough to tune the 
20MHz of the FM broadcast band. The 
"padder" of the above value brought the 
tuning range right, together with the 20pF 
trimmers in each circuit. 

While we are still on the subject of 
circuit details, we have already men¬ 
tioned "stoppers" for stabilising pur¬ 
poses in the first gate of the RF amplifier 
and the mixer. In the RF amplifier, we 
used a Neosid grade 900 coil tuning slug. 
The one we used has a hexagonal bore 
about 6mm in diameter and is about 
10mm long. The lead between the coil 
tap and the gate is a piece of tinned cop¬ 
per wire and the slug was slid over the 
lead. The 10mm long slug may not be 
easy to get but an alternative is one which 
is 12mm long and this one may be shor¬ 
tened by snipping the excess off with a 
pair of cutters. 


Instead of using one of the slugs just 
mentioned, a ferrite bead, type FX1115 
may be substituted. Also, in some cases, 
instead of any of the foregoing, a 22 ohm 
resistor may be used. 

As already mentioned, the stopper in 
the gate of the mixer is a 22 ohm resistor. 
Although we have found this to do the 
job, any of the alternatives as described 
for the RF amplifier stopper may be used. 

So much for the circuit details. Some 
comments on components used may 
help to clarify a point or two. The aerial 
input balun transformer may be a stan¬ 
dard TV balun ready wound, or you may 
wind your own. The transformer is 
wound on a Neosid type 1050/1 /FI4 
core and these are readily available. 

The 3-gang tuning capacitor is one 
which has been specially made for this 
project by Robian and distributed by 
Watkin Wynne Pty Ltd of 32 Falcon 
Street, Crows Nest, NSW 2065. Supplies 
should be available by the time this ap¬ 
pears in print, from your local supplier. 
It may be noted that this gang is actually 
two separate 3-gang units in the one 
assembly. The low capacitance sections 
are used in the front end being de¬ 
scribed, while the high capacitance sec¬ 
tions will be used in an AM tuner, to be 
integrated with the FM tuner. 

The printed circuit board, coded 
75FE5, measures 76mm x 58mm is being 
made by RCS Radio and possibly by 
other manufacturers, and this item should 
also be available through your local sup¬ 
plier. 

The dual gate MOSFETs which were 
used are type MFE131, made by Mo¬ 
torola. We also tried the Fairchild type 
FT0601, which was quite satisfactory. 


Philips have a hear equivalent type 
BFR84, which should also be satisfactory. 
The oscillator uses a bipolar transistor 
type BF199, which is a Philips VHF type 
in the economy price range. We suggest 
that you use this type unless you have 
any definite ideas to the contrary. In¬ 
cidentally, we tried the trusty BF115 but 
it was not a reliable performer at the 
frequencies of interest. 

There are a number of variable capaci¬ 
tance diodes which may be considered 
for the AFC function. However, after 
careful consideration, we chose the Phi¬ 
lips BB105G as being the most suitable 
for this particular application. It is an 
economy version of the BB105 series and 
it performs the funtion very well. 

All fixed capacitors below lOOpF 
should preferably be NPO ceramic types. 
An alternative where this type is not rea¬ 
dily available would be the polystrene 
range. No trouble should be experienced 
in getting suitable 330pF units. All the 
higher values used for bypassing should 
be ceramics. 

The complete assembly consists of 
two major sub-assemblies. These two 
sub-assemblies are the printed circuit 
board with its components, and the com¬ 
posite 3-gang tuning capacitor, with trim¬ 
mers. In order to keep lead lengths of the 
VHF circuits to a minimum, we have 
already fixed the printed circuit board to 
one side of the gang. 

It is always a good idea to wind coils 
and prepare any other small items before 
going ahead with assembling the printed 
board, etc. Details for winding the balun 
transformer are given in the individual 
circuit for it, together with a correspond¬ 
ing coded drawing. To do one winding, 
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FM front end 


take a piece of 20B&S enamelled copper 
wire about 300mm long and fold it back 
on itself from the centre. Now make a 
bilifar winding of 2ft turns through one 
of the slots. Repeat the process for the 
other slot, using a second piece of wire. 
Identify the ends of each of the windings 
according to the circuit and connect 
them as shown. 

The three coils LI, L2 and L3 are shown 
in the drawing. The dimensions given, 
particularly the lengths, are a starting 
point and will need to be adjusted on 
alignment. The ends and taps of the coils 
should be such that the coils may be 
mounted with about 3 mm clearance 
from the board for L2 and L3. In the pro¬ 
totype, we found that it was necessary 
to squeeze LI down much shorter than 
the original length and to offset the need 
for this, we suggest that you make the 
leads on LI so that it may be mounted 
with about 4 to 5 mm clearance from the 
board. 

LI, L2 and L3 are wound with 18B&S 
tinned copper wire. The wire should be 
slightly stretched by holding one end in 
a vice before winding. Each one is wound 
on a 7mm rod or drill and tentatively 
finished to the dimensions shown. The 
taps are made with 22B&S tinned copper 
wire and care should be taken to make 
sure that the taps are accurately placed. 

The board is assembled as shown in 
the diagram and the photograph. As 
always, care should be taken to make 
good soldered joints without overhea¬ 
ting any of the components. Make sure 
that the transistors are terminated cor¬ 
rectly and it is also important to be sure 
that the coils are mounted in each 
respective place and that the taps are 
correct. 

Since the photographs were taken of 
the front end, there have been a couple 
of minor changes. A balun transformer is 
shown mounted on the board but we 
have chosen since to remove it and put 
the balun on the back panel of the overall 
tuner assembly, adjacent to the two 
aerial terminals. This seems a better 
arrangement but for readers who may 
wish to do so, there is no reason why the 
transformer should not be mounted on 
the printed board in the original posi¬ 
tion. 

The other point relates to the stopper 
in the gate of the RF amplifier. A 22 ohm 
resistor is shown in the picture but we 
have since changed it to the grade 900 
coil slug mentioned earlier. 

Having finished the board from the 
top, do not forget the items to be 
mounted underneath the board. Apart 
from the 0.1 uF bypass capacitor, the 
three 68pF ceramics must be mounted so 
that they constitute the leads from the 
coils to the respective sections of the 
tuning gang. 

With the board now fully assembled, 


the next job is to fix it to the side of the 
gang. From the picture it may be seen 
that at one end we have screwed two 
large solder lugs to the body of the gang. 
The same arrangement applies for the 
other end as well. You may also notice 
that there are a couple of nuts under each 
screw head. These have been added to 
effectively shorten the screw so that it 
will not foul active parts of the gang. A 
neater way would be to cut off the 
screws to the required length. 

With the four lugs in place and with 
the gang sitting on a flat surface, offer the 
board up to the lugs, with the bottom 
edge of the board resting on the same 
surface as the gang. Carefully solder the 
lugs to the earth copper of the board. 
Now terminate each of the three 68pF 
capacitors to its respective lug on the 
gang. Three trimmers also have to be sol¬ 


complete system. Meanwhile, if you wish 
to adjust the front end, or if you do not 
intend to add the AM tuner at all, then 
it will be necessary to provide a piece of 
copper laminate, 127mm x 76mm, to 
which the front end will be fixed. 

With the front end fixed to its board, 
the whole assembly should now be con¬ 
nected to the FM IF board. Screw two 
solder lugs to the two holes of the IF 
board, butt the two boards together and 
solder the lugs to the base board of the 
front end. A couple of extra connections 
should also be made at intermediate 
points. Take two pieces of tinned copper 
wire about 10mm long and use them to 
effect a soldered connection in each 
case. 

At this stage, we are ready to elec¬ 
trically connect the two units to form a 
complete FM tuner. Interconnections to 



TO IF STRIP 


GANG 


This component layout shows the PC board from the component side. Circuit board 
pins are used to facilitate external connections. Pattern is shown actual size. 


dered to the gang. Before attempting 
this, the area on the gang body to accept 
the trimmer rotors should be properly 
tinned. Soldering the trimmer in place is 
then quite easy. 

Connecting the ends of the gang body 
to the earth copper of the board is not 
sufficient when dealing with VHF, and 
steps must be taken to shorten the earth 
paths. In this case, it is sufficient to con¬ 
nect each of the two shield panels of the 
gang directly to the copper on the board, 
with a short piece of tinned copper wire. 
This can be conveniently done on the top 
of the gang, with leads no more than 
10mm long. Do not forget these links as 
their omission could lead to instability. 

The front end will ultimately be 
mounted adjacent to the FM IF board 
and the ultimate plan is to accommodate 
the front end on the same board as the 
AM tuner and power supply for the 


be made with hookup wire are the -f 12V 
supply, AGC and AFC. A light piece of 
coax cable is used to connect the IF out¬ 
put from the front end to the input of the 
IF strip. It is earthed at both ends, 
connection at the IF board end being 
effected by means of a solder lug under 
the adjacent screw. The lead from the 
aerial tap on LI to the balun transformer 
will also be run in the same type of coax 
cable. 

Construction of the FM tuner is now 
complete and we will assume that you 
have already adjusted the IF board. To 
adjust the front end, the same supply of 
12V which was used previously will be 
required again. At this stage, in the 
absence of a calibrated dial scale, it will 
be necessary to use an FM signal genera¬ 
tor for adjustment and alignment. Later 
on, when the whole unit is assembled 
with its dial assembly and with a calibra- 
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BY MIY MEASURE HP PEHPBBMflMPE... THE BWHTR8BEE 



NEW! 

M95ED Deluxe High 
Trackability Cartridge 

Second only to one! The Shure M95ED 
combines several of the high-perform¬ 
ance design features of the Shure V-15 
Type III to deliver exceptional track- 
ability (at 3 A to IV 2 gram forces). A 
radically new internal electromagnetic 
structure insures a level of total per¬ 
formance surpassed only by the Type 
111. The M95ED incorporates a new, 
thinner, uninterrupted pole piece de¬ 
veloped by Shure design engineers to 
optimize electromagnetic characteris¬ 
tics—especially at higher frequencies. 
As a result, magnetic losses have been 
minimized, and frequency response re¬ 
mains essentially flat across the entire 
frequency range. 

With its nude-mounted, biradial el¬ 
liptical stylus tip, the M95ED has a very 
low effective stylus tip mass. This re¬ 
sults in higher trackability to maintain 
perfect groove contact through the 
"hottest," most heavily modulated pas¬ 
sages encountered on modern record¬ 
ings—all at extremely light tracking 
forces that reduce record wear and in¬ 
crease stylus tip life. And, as a "plus," 
its exceptional trackability makes the 
M95ED an outstanding choice for use 
in four-channel encoded (matrix) 
systems. 

AE095/FP 


M95ED SPECIFICATIONS 

Trackability at 1 gram tracking force us¬ 
ing a Shure/SME Arm: 

24 CM/SEC at 400 Hz 
33 CM/SEC at 1,000 Hz 
28 CM/SEC at 5,000 Hz 
19 CM/SEC at 10,000 Hz 
Tracking Forte: 3 A to IV 2 grams 
Frequency Response: 20 to 20,000 Hz 

TRACKABILITY CHART 



FttEQoeNCYH, 


Optimum Load 

47,000 ohms resistance in parallel with 
400 to 500 picofarads total capacitance 
per channel. (Load resistance can be as 
high as 100,000 ohms and total capaci¬ 
tance can be as low as 100 Picofarads 
with only minor audible change.) Total 
capacitance includes the capacitances 
of the tone arm wiring, phono cables, 
and the amplifier input circuit. 

Output Voltage. 4.7 mV per channel at 
1,000 Hz at 5 CM/SEC peak velocity 

Recommended Retail Prices: 


Channel Separation: Minimum 25 dB at 
1,000 Hz 

Channel Balance: Output from each 
channel within 2 dB 

Stylus: N95ED Biradial elliptical with 
nude diamond tip 

17.8 microns (.0007 inch) frontal 
radius 

5 microns (.0002 inch) side contact 
radii 

25 microns (.001 inch) wide between 
record contact points 

78 rpm Stylus: N95-3 Spherical—63 
microns (.0025 inch) 

Inductance: 650 millihenries 
D.C. Resistance: 1550 ohms 
Weight: 6 grams 

Mounting: Standard 12.7 mm (V 2 inch) 
mounting centers 

FOR HEAVIER TRACKING 
TURNTABLES AND TONE ARMS 

. . . Shure designed the M95EJ Custom 
high trackability cartridge. It uses the 
same newly developed pole piece as 
the M95ED and delivers a frequency 
response virtually identical in its flat¬ 
ness— but at slightly greater tracking 
forces. The M95EJ features a biradial 
elliptical stylus tip, and tracks at IV 2 to 
3 grams. An ideal cartridge choice for 
audiophiles who want to upgrade their 
record playback systems at moderate 
cost! 

M95ED $47 — M95EJ $30 



AUDIO ENGINEERS P/L 

AUDIO ENGINEERS (Vic.) 

H 

59BTnHTST^SI^ 342 Kent Street, 

■SSdUBASilaUSl SYDNEY 2000 N S W. 

2A Hill Street, 
THORNBURY 3071 Vic. 
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FM front end 



6.4mm ID 



6.4mm ID 



6.4mm ID 


ted scale available, it will be possible in 
most cases to make all the necessary 
adjustments without a generator, using 
available FM signals, including those 
from TV transmissions. 

To carry out the alignment, connect 
the 12V supply. Set the three trimmers to 
about three quarters of full mesh, and 
connect the generator to the tap on LI 
via a .001 uF ceramic capacitor. We will 
assume that the signal strength meter is 
connected to the IF board and that the 
audio output from the IF board is con¬ 
nected either to an audio amplifier or a 
CRO. 

With the gang fully meshed, search 
around 88MHz with the generator until 
a signal is heard. It may be necessary at 
this stage to use a fairly high level from 
the generator. Having found the signal, 
if it is below 88MHz, L3 will need to be 
stretched in length slightly, until the cor¬ 
rect frequency is obtained. If however, 
the frequency is above 88MHz, it will be 
necessary to squeeze L3 to shorten it to 
obtain the correct reading. 

To check LI and L2 you will need a 
"wand". This is a short piece of insulating 
material about 80 mm long. To one end 
fix a coil slug of iron dust or ferrite, and 
to the other end fix a piece of about %in 
diameter brass rod, about the same size 
as the slug. Insulate the brass by wrap¬ 
ping a piece of insulating tape around 
it. 

Now check L2 by approaching one 
end of it with the iron dust slug and if 
the signal strength meter rises, the coil 
should be shortened. If the signal 
strength decreases, the coil should be 
lengthened. The correct adjustment has 
been reached when the signal strength 
falls when either the iron slug or the brass 


At right are the win¬ 
ding details for the 
three airwound 
coils LI, L2 and L3. 


J ’"L J L 

12.7mm |-« —H 12.7mm 10.2mm (-* 


: 4 TURNS. 18 B & S. 
TAPPED AT 0.75 T 
AND 2.25T. 


4 TURNS. 18 B & S. 
TAPPED AT 2.25T 


ALL TAPS MADE WITH 22 B & S. 
TOP VIEW OF. COILS 


: 3 TURNS. 18 B & S. 
TAPPED AT 1.75T 




2 x 2.5T. 20 B & S ENAMELLED 
COPPER WIRE EACH SLOT. 


rod are inserted into the coil. The process 
is repeated for LI. In most cases, it is 
more likely that you will have to shorten 
both LI and L2. 

Set the gang to the other end of its 
travel and then bring it back a couple of 
degrees or so. With the generator, search 
for a signal around 108MHz. The trimmer 
associated with L3 must be adjusted so 
that 108MHz is tuned at the setting of the 
gang. Now adjust each of the trimmers 
associated with LI and L2 for maximum 
signal strength reading. It should be 
noted that during these adjustments, as 
well as those at the other end of the 
range, the output of the signal generator 
should be reduced as adjustment 
proceeds. 

In common with the alignment of all 
superhet systems, the process at each 
end of the range must be repeated until 
alignment is complete. 


LIST OF COMPONENT PARTS 

7 Printed circuit board 76.5mm x 

CAPACITORS 

58mm(75FE5) 

1 18pF NPO ceramic 

7 AM/FM 3-gang Roblan (7-40pF and 

3 20pF trimmers , Philips or McMurdo 

10-240pF) 

1 47pF NPO ceramic 

2 Transistors MFE131, FTO601, BFR84 

3 68pF NPO ceramic 

7 Transistor BF199 

2 330pF 630V polystyrene 

7 Diode varicap BB105G 

1 .001 uF polycarbonate 

7 Copper laminate board 127mm x 

4 .01 uF 63V ceramic 

76mm 

2 0.1 uF 63V ceramic 

5 Printed circuit board terminal pins 

Sundries 

(McMurdo) 

Screws , nuts , solder lugs, solder, TC 

7 Baiun core Neosid type 1050/1 /F14 

wire. 

1 Neosid 7.6mm grade 900 slug with 
hex bare 

Note: Resistor wattage ratings and 

1 iCA C/L/l U • 

capacitor voltage ratings are those 

RESISTORS (14 or Vi watt) 

used for our prototype. Components 

1 22 ohms 

with higher ratings may be generally 

1 47 ohms 

used , providing they are physically 

2 270 ohms 

compatible. Components with lower 

1 330 ohms 

ratings may also be used in some 

1 3.3k 

cases if available, providing ratings are 

1 12k 

not exceeded. 


Full details of the balun transformer are 
shown at left and directly above. 


Although the alignment is complete at 
this stage, we should point out that it may 
need a touch up when the complete unit 
is fitted into a cabinet with a calibrated 
dial scale. Any errors showing up will 
need to be put right. All that is needed 
now is a suitable aerial connected to the 
tuner to receive FM transmissions. In 
Sydney we have 2MBS at the time of writ¬ 
ing and the sound transmission for chan¬ 
nels 3, 4 and 5 may also be tuned under 
favourable conditions. Hopefully, in the 
very near future, more FM stations will 
make an appearance in various centres 
throughout the country. 

A simple aerial may be made up with 
some 300 ohm ribbon. Cut a piece of 
ribbon 1.34m long. At each end, bare the 
two leads for about 8mm, tin them and 
solder them together. At the centre 
point, cut ONE of the two leads and bare 
each of the ends for about 8mm. This 
becomes the feed point for 300 ohm rib¬ 
bon lead of convenient length from the 
aerial installation to the receiver. The 
aerial proper, which is the piece 1.34m 
long, should be tacked to a piece of bat¬ 
ten board to stiffen it. The aerial should 
then be mounted well in the clear for 
best results. 

At the present time, 2MBS is using a 
transmitting aerial with vertical polarisa¬ 
tion and this means that your aerial must 
be mounted vertically if it is to be prop¬ 
erly effective. It may be worth men¬ 
tioning at this stage that some electronics 
suppliers are offering multi-element FM 
aerials and these would be superior to 
the one just described, where difficulty 
may be experienced in getting a good 
signal. These aerials must also be 
mounted vertically for 2MBS. It is also 
worth mentioning that if you wish to 
receive some of the TV sound signals at 
present in the FM band, the aerial may 
have to be mounted horizontally. 

At the time of writing, we have 
completed the development of an AM 
tuner which we feel is a worthy partner 
for the FM tuner. We hope to describe 
the AM tuner and power supply com¬ 
pletely mounted in a cabinet with the FM 
section in an early issue. ® 
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This is how far 
multimeters have developed. 

Philips presents an economical alternative. 


The introduction of their newest digital 
multimeters is a clear demonstration 
of the new levels of performance 
achieved by Philips in this field. They 
mean it is now possible to have very 
compact high quality digital multimeters 
at prices strictly competitive with 
existing standard analogue service 
instruments. 

The new DMM, known as the 
PM 2513, is in every way an economical 
alternative. A quick glimpse at its main 
features shows very clearly why. 


LSI Circuit 

This is the nerve centre of the 
PM 2513. It performs part of the 
analogue circuit functions, the A/D 
conversion, as well as digital signal 
evaluation. 


Adaptability for 
temperature measurement 

This is a remarkable feature of the 
PM 2513. Provision for temperature 
measurement, which can be made with 
an optional probe, is built into the unit. 


A diode/fuse combination protects the 
current ranges. Mains voltage can be 
applied to the resistance ranges for a 
period of 30 seconds. The instrument 
housing contains spare fuses. 



Foolproof protection 

For all its extreme sensitivity and 
accuracy the PM 2513 takes good care 
of itself. It is able to withstand all 
voltage ranges up to 1000V DC contin¬ 
uously as well as TV booster voltages. 



THE PM 2513 

Extreme accuracy of resolution 

Resolution is 100 uV in the 0.1V range 
and accuracy is 0.2% fsd ± 0.3% rdg 



Easy to read in ail light conditions 

The display reading is recessed for easy 
reading in high ambient light. It also 
features a polarity indication as well 
as an indication for range overloading 
and low battery loading. 

Ergonomically planned controls 

The layout of all controls is the result 
of careful testing by Philips to minimise 
the likelihood of pressing an incorrect 
button. Philips shows a clear lead in 
this aspect of design with all 
multimeters in the range. 

The PM 2513 is the latest 
addition to the line of Philips 
multimeters. They reflect the current 
state of the art in this field. Each one 
has its own specific applications. And 
each one represents an economical 
alternative in performance, technology, 
ergonomics, and reliability to an existing 
instrument already in use. 

For full details of applications and 
performance of Philips multimeters write to: 

Test and Measuring Instruments Dept., 
Philips Scientific & Industrial Equipment, 
G.P.O. Box 2703, Sydney 2001 
or phone your nearest Philips Office. 

Sydney 2 0223 .Melbourne 69 0300 

Adelaide 223 4022 .Canberra 95 0321 

Brisbane 41 2471 . Perth 21 3131 



PM 2522: LED display. 

Optional rechargeable batteries high 
reliability. Full circuit protection. 


PM 2503: Automatic polarity induction. 
2-3% accuracy on all ranges. Complete 
overload protection 1,000 working hours 
on standard 9 volt battery. 


PM 2412: Comprehensive overload 
protection for all ranges. One direct 
readihg linear scale for AC 
and DC voltage and current. 



Test and 

Measuring 

Instruments 


PHILIPS 

38.2496 
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Transistor- 

assisted 

Ignition System 

While capacitor discharge ignition systems are a very popular addition 
to the cars of electronics enthusiasts, many people are still wary of their 
reliability of operation. For these people, this "transistor-assisted'' igni¬ 
tion should be of interest. 


by LEO SIMPSON 

In presenting the Capacitor Discharge 
Ignition system in last month's issue we 
were very conscious that reliability of the 
circuit is all important and we were at 
pains to ensure that the reader received 
this message loud and strong. So much 
so ihat some of our readers may swear 
off CDI for life. 

So we were gratified to come upon this 
alternative circuit which we are 
reproducing without alteration from the 
April 1975 issue of "Wireless World". It 
uses the existing ignition coil in the vehi¬ 
cle and relieves the points of thefr 
arduous task-thus allowing the ignition 
system to operate at peak performance. 

Operation of the circuit is as follows: 

Transistor Trl is a constant current 
driver stage for Tr2. Diodes D1, D2 and 
D3 set the base reference voltage for Trl 
so that it maintains a constant voltage 
across its emitter resistor and thus holds 
its collector current at a constant value 
regardless of the collector voltage. 

Trl is turned on and off by the points 
in the distributor. When the points are 
closed, current flows in the 50 ohm/2W 
resistor and turns Trl on. 


Virtually all of the collector Current of 
Trl (or its emitter current in the positive 
chassis version) flows into the base of the 
Tr2. Thus, whenever Trl is on, Tr2 is also 
conducting and vice versa. Tr2 carries the 
heavy coil current which would other¬ 
wise flow in the points. 

In order to withstand the high voltages 
developed in the primary of the ignition 
coil, Tr2 must have a suitably high voltage 
rating as well as the ability to switch the 
four or five amps of coil primary current. 
We have used the BDY98 which is a 600V 
transistor intended for use in switching 
regulators and motor control systems. It 
has a collector current rating of 10 amps 
(15 amps peak) and a power rating of 40 
watts. 

The resistor of 10 ohms between base 
and emitter of Trl is required to "tie" 
the base solidly to its emitter so that is 
is able to fully withstand high voltages 
from collector to emitter. With the base 
open, the voltage rating of the transistor 
is reduced to only 250V DC. 

So far, readers should see that Tr2 can 
easily withstand the positive high vol¬ 
tages developed by the coil primary. But 


it may not be clear how it withstands the 
negative voltage peaks as the coil 
primary resonates with capacitor C. In 
fact, the transistor does not withstand 
the "backswing"! 

What actually occurs is that the base- 
collector junction of Tr2 is forward- 
biased by the backswing of the coil and 
thus any negative voltages which would 
otherwise be developed are clipped. 
This causes no damage to the collector- 
base junction of the transistor but diode 
D4 has to be included to protect the 
base-emitter junction and Trl. 

It may be thought that this clipping of 
the coil backswing would reduce the 
available spark energy. This is not the 
case. Careful observation of an ignition 
system using a wideband oscilloscope 
shows that while the spark discharge is 
actually occurring, the coil secondary 
resonates with its distributed capaci¬ 
tance at about 10 to 15kHz. When the 
spark is extinguished, the remaining coil 
energy is dissipated by means of 
resonance in the primary circuit at a 
much lower frequency. 

This means that clipping of the coil 
primary backswing voltage does not 
affect the spark duration or energy at 
all. 

One factor which could well reduce 
the available spark energy is the satura¬ 
tion voltage of Tr2. With typical devices 
this will normally be of the order of less 
than one volt. This means, in effect, that 
the battery voltage applied to the 
ballast/coil combination is reduced 
slightly and thus the primary current will 
be slightly less than usual. Whether this 
loss is appreciably more than would be 
due to contact resistance losses in a nor¬ 
mal set of distributor contacts is 
problematical. It makes little difference 
to cars driven at normal speeds. 

Zener diode D5 is the only remaining 
component in the circuit which needs to 
be discussed. D5 protects Trl from 
excessive voltages which could break 






TRANSISTOR ASSISTED IGNITION 

(POSITIVE CHASSIS) 



TRANSISTOR ASSISTED IGNITION 

(NEGATIVE CHASSIS) 


(3/TI/13) 


Negative and positive versions of the circuit are shown on the 
left and right respectively, 
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MITS 


BUILDING 

YOUR OWN COMPUTER 
WON'T BE A PIECE OF CAKE. 

(But, we'll make it a rewarding experience.) 


Chances are you won't be able to assemble the Altair 8800 
Computer in an hour or two. But, that's only because the Altair 
is a real, full-blown computer. It's not a demonstration kit. 

The Altair Computer is fast, powerful, and flexible. Its basic 
instruction cycle time is 2 microseconds. It can directly address 
256 input and 256 output devices and up to 65,000 words of 
memory. 

Thanks to buss orientation and wide selection of interface 
cards the Altair 8800 requires almost no design changes to con¬ 
nect with most external devices. Up to 15 additional cards can 
be added inside the main case. 

The Altair Computer kit is about as difficult to assemble as a 
desktop calculator. If you can handle a soldering iron and follow 
simple instructions, you can build a computer. 

You see, at MITS, we want your experience with our kits to 
be rewarding. That's why we take such pains to write an accurate, 
straight-forward assembly manual. One that you follow step-by- 
step. (We leave nothing to the imagination.) 

Some electronic kit companies are experts at cutting the 
corners. They promise you the sky and deliver a box full of sur¬ 
plus parts and a few pages of faded instructions run off on their 
copying machine. 

We're experts at not cutting the corners. Our Altair Computer 
has been designed for both the hobby and the industrial market. 
It has to be constructed of the finest, quality parts. And it is. 

That's why we give you double-sided boards, gold-plated con¬ 
nectors, a 10 Amp power supply (enough to power 15 additional 
cards), toggle switches and an all aluminum case complete with 
sub-panel and detachable dress panel. 

That's why we give you three manuals (Assembly, Operator's 
and Trouble-shooting) in a hard-cover, 3 ring binder plus an 
Assembly Hints manual. 

Buy our computer and we'll automatically make you a mem¬ 
ber of the Altair User’s Group. You'll have access to a whole 
range of custom software designed exclusively for the Altair 8800. 

We're quite serious about making computer power available 
to you at a price you can afford. 


BASIC ALTAIR AND OPTIONS 

The basic Altair 8800 Computer includes the CPU, front panel 
control board, front panel lights and switches, power supply and 
expander board (with room for 3 extra cards) all enclosed in a 
handsome, aluminum case. 

Options now available include .4K dynamic memory cards, IK 
static memory cards, parallel I/O cards, three serial I/O cards 
(TTL, RS232, and TTY), octal to binary computer terminal, 32 
character alpha-numeric display terminal, ASCII keyboard, audio 
tape interface, floppy disc system, and expander cards. 

Software now available includes an assembler, text editor 
and system monitor. 


mns® 

micro instrumentation & 
Telemetry Systems, Inc. 



Also available from W.H.K. 

Full range of advanced American-made Calculators, Battery operat¬ 
ed, crystal controlled Stopwatch 1C, Liquid Crystal Displays, 6 digit 
Calendar/Clock 1C with Alarm (Clock operates from internal Battery 
if Mains fail), Function Generator IC’s gives simultaneous sine, 
square and triangle, Digital Frequency Meter Kits, Time & Freq¬ 
uency Standard Kits, Crystal Time Base for Digital Clocks, full 
range of TTL, CMOS, Diodes, LED’s, Heat Pipes, Fresnel Lenses, 
Antireflective Filters, etc. 



1 W.H.K. Electronic & Scientific Instrumentation 

P.O. Box 147 | 

St. Albans, 3021 Vic. | 

I Please forward 

Computer Kit 

| Calculator Catalogue | 

Technical Catalogue 

Please print J 

[ Name_I 

| Address___]_. 

J _Postcode_ | 

i-1 
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Interior view of the transistor-assisted ignition system housed in a diecast case. 


PARTS LIST 

1 diecast case. 120 x 95 x 55 mm 

1 BDY98 silicon NPN high voltage 
transistor 

1 2N3789, AY9149 PNP power tran¬ 
sistor (for negative chassis operation) 
or 

1 2N3055 silicon NPN power tran¬ 
sistor 

1 BZX70/C20 2.5W iener diode 

4 EM401 silicon diodes 

1 630VW polyester or metallised 
polycarbonate capacitor with same 
value as points capacitor 

2 100 ohm/1 W resistors 

1 10 ohm/y 2 W resistor 

2 2.2 ohm/1 W resistors 

1 PC board, 75ti9, 90 x 50 mm 

2 McMurdo TO-3 sockets, part 
number 2826-01-01 

2 McMurdo TO-3 covers, part num¬ 
ber 9153-09-01 

2 TO-3 mica washers 

8 PC stakes 

MISCELLANEOUS 

Epoxy adhesive, grommet, solder 
lug, cord clamp, length of three-core 
mains flex, pop rivets, screws, nuts, 
lockwashers, 4 x Ysin x No. 6 self¬ 
tapping screws for TO-3 sockets, Viin 
x No. 10 self-tapping screws for unit 
mounting, silicone grease or heatsink 
compound, hook-up wire, solder. 

NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those 
used for our prototype. Components 
with high ratings may generally be 
used provided they are physically 
compatible. 


down its base-collector junction. These 
high voltages are superimposed on the 
supply line from the ballast resistor 
when the coil primary winding 
resonates, as described above. 

To make construction easy, we have 
prepared a PC board which is easily 
accommodated in a diecast case 
measuring 120 x 95 x 55mm, as made by 
STC or Eddystone. The two power tran¬ 
sistors are mounted on the side of the 
case using McMurdo TO-3 sockets and 
mica washers. 

Assembly of the PC board is straight 


forward. Just follow the appropriate 
layout diagram for your car. Most cars 
these days have negative chassis elec¬ 
trical systems, but there are still quite a 
few cars of British and Japanese origin 
which have positive chassis systems. 

Diodes D1 to D4 are common garden- 
variety silicon power diodes with a 
rating of 1 amp. (Actually, if you do find 
any diodes in your garden, you should 
regard them with a seedy eye). 

Zener diode D5 is a 2.5W type (BZX70) 
with a 20V rating. If you cannot obtain 
a 20V unit, an 18 or 22V unit will do just 
as well. 

Parts suppliers will be able to order the 
BDY98 from Elcoma components 
division of Philips Industries Ltd. 

In the negative chassis version, Trl may 
be any silicon PNP power transistor 
with a voltage rating of more than 30V 
and a collector current rating of several 
amps. 

The 50 ohm and 1.1 ohm resistors on 
the circuit are actually parallel combina¬ 


tions of 100 ohms/1 W and 2.2 ohms/IW 
resistors respectively. These are less 
cumbersome, cheaper and more freely 
available than 2W resistors. 

Capacitor C should have the same 
capacitance as the points capacitor in the 
distributor. You may in fact use a points 
capacitor, although these tend to be 
expensive and cumbersome to mount. 
An economical substitute is to use a 
polyester or metallised polycarbonate 
capacitor with a rating of 630VW. 

Ideally, capacitor C should be secured 
to the PC board using epoxy adhesive so 
that its leads are not prone to breakage 
due to the severe vibration it will be sub¬ 
jected to. 

PC stakes are used for external con¬ 
nections to the PC board. Any type may 
be used, provided they are a tight fit in 
the PC board holes before soldering. 
When terminating wires to the stakes, 
wrap the stake securely with the wire and 
then solder. 

Use pop-rivets and washers or screws, 
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Six top 
careers in 
electronics 


A top salary, job security and positive success 
That’s what a career in the exciting and rapidly 
expanding electronics industry can give you— 
if you have the right qualifications. An ICS 
course can give you the training you need for 
the rewarding career you deserve. With ICS, 
you learn at home, at your own pace. There’s 
no time lost travelling to classes; ICS provide 
you with everything you need by mail. You’re 
ready for success in electronics now, so select 
your course, then fill in and post the coupon 
today. 



INDUSTRIAL ELECTRONICS 
SPECIALIST 

If you’re interested in specialising in in¬ 
dustrial electronics, this course offers 
technical-level training. It is an ICS Dip¬ 
loma Course, with a full list of subjects 
ranging from Circuits, Electronic Dia¬ 
grams and AM/FM Radio Receiving Sys¬ 
tems to Ultrasonics and Computer Prin¬ 
ciples. The full range from the most basic 
to the most sophisticated technology. 

ELECTRONICS TECHNICIAN 

This Diploma Course will give you a par¬ 
ticularly thorough knowledge of Electronic 
Technology. You will learn the principles, 
applications and maintenance of elec¬ 
tronic equipment in industrial and other 
fields, including instruction on radio prin¬ 
ciples. Major sections cover electrical and 
electronic measuring instruments, tele¬ 
metering, facsimile and radio-electronic 
telemetery. 

COMMUNICATIONS 
BROADCASTING SPECIALIST 

This course prepares students wishing to 
sit for the P.M.G. examinations for the 
various proficiency certificates-T-Com- 
mercial Operator’s Certificate of Pro¬ 
ficiency (Aust.), Radio-Telegraph Opera¬ 
tor's Certificate of New Zealand, Broad¬ 
cast Station Operator’s Certificate of 
Proficiency and Certificate in Radio 


Technology (New Zealand). Sections 
covered include: Electrical Theory, Radio 
Theory, Regulations, Telegraphy Tests, 
Practical and Oral Questions. 


ELECTRONIC COMPUTER 
SERVICING SPECIALIST 

A specialist course designed to provide a 
sound knowledge of the technical aspects 
of computers; how they function and their 
practical applications, including pro¬ 
gramming. The course covers Number 
Systems and Digital Components; Organ¬ 
isation and Maintenance of Computers: 
Servomechanisms and Fundamentals of 
Computer Programming. 

COMPUTER TECHNICIAN 

This compact Diploma course will be of 
special value to technical people who 
are likely to be concerned with the ^ 
installation, maintenance and op- 
eration of digital computers. It 
provides a sound introduction 
to Electrotechnics, Elec 
tronic Theory, Electronic 
Computers and Digital 
Computer Program¬ 
ming. Practical 
applications are 
stressed 
throughout. 


COLOUR TV 

If you already have a knowledge of the 
principles and practice of TV, this 
course will prepare you for the in¬ 
troduction of colour TV. Subjects 
covered in detail include: 

Colour in TV, the Colour TV 
system, PictureTubes and 
ReceiverCircuitsforCol- 
ourTV, Troubleshoot- 
ingColourTV,Align¬ 
ment of Mono- 
chromeandCol- ^ 
ourReceivers 
andthePAL 


System. 

a* 
o u 







400 PACIFIC HIGHWAY, 
CROWS NEST, N.S.W. 2065 
and 182 Wakefield Street, 
Wellington, New Zealand. 




Please provide me with information 
about the Career on_ 


Mr/Mrs/Miss. 
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nuts and lockwashers to secure the 
McMurdo TO-3 sockets. Before mount¬ 
ing the transistors, ensure that the con¬ 
tact area is completely smooth and free 
of burrs and swarf. Smear the contact 
surface and the underside of the transis¬ 
tors with silicone grease or heatsink com¬ 
pound. You will need to use a mica 
washer for each transistor to isolate it 
from the case. 

We used TO-3 transistor covers from 
McMurdo (part number 9151-09-01) to 
eliminate the possibility of short circuits 
where tools are inadvertently dropped 
onto the transistor cases. 

For the negative chassis version which 
most constructors are likely to build, only 
three wires are needed to make connec¬ 
tions from the transistor unit to the coil. 
These can most conveniently be 
provided by a length of three-core mains 
flex. For the positive chassis version, four 
wires will be needed, and these could be 
provided by two lengths of figure-8 
23/.0076 lighting flex. 

Operation of the completed unit can 
be checked by a temporary connection 
to the car's ignition system. The points 
capacitor in the distributor should be left 
in place. 

There is no need to alter the wiring of 
the vehicle. Install the case by use of a 


suitable bracket or drill several holes in 
the bottom of the case and secure it to 
the vehicle body by means of V 2 in x No. 
10 self-tapping screws. Make sure that 
the case is solidly connected to the chas¬ 
sis, as it forms the electrical return path 
for part of the circuit. 

We advocate that connections from 
the circuit to the coil and vehicle elec¬ 
trical system should be made with the aid 
of the eyelet/solder lug assembly men¬ 
tioned in last month's article on capacitor 
discharge ignition. These form our trigger 
terminals on the coil and allow circuit 
connections to be easily made. They also 
allow easy reversion to the conventional 
system in the case of a breakdown. 

We understand that Watkin Wynne 
Pty. Ltd. will be able to make these eyelet 
assemblies available to parts suppliers. 

For those who wish to make their own 
eyelet/assemblies we have included a 
diagram showing the major dimensions. 
The material we recommend for this pur¬ 
pose is canvas reinforced bakelite, 
woven fibreglass board (similar to that 
used in PC boards) or red vulcanised 
fibre (as used for making washers). 
Minimum thickness is Vie in. The eyelets 
and solder lugs should have an internal 
diameter of Vie in. to suit the terminal 
posts of the coil in the vehicle. £ 


LAFAYETTE 

27MHz TWO-WAY RADIO 

FOR INDUSTRY, FARM, 
BOATS, SPORTS, ETC. 





MICRO 66 

Only 1 - 15/ 16"Hx 5-3/ 16"Wx 6 - 13/ 16"D. 

5 WATTS 


6 CHANNELS 


$139.50 (Crystals Extra) 


The latest in the famous LAFAYETTE Micro series the 
MICRO 66 embodies the versatility, reliability and perfor¬ 
mance which have made LAFAYETTE famous throughout 
the world in 27MHz communications. With an extra sensi¬ 
tive receiver of better than luV for lOdb S-to-N ratio, 
Range-Boost'' modulation circuitry, a built-in speaker 
plus push-button selected external speaker-microphone 
(supplied), the MICRO 66 is ideal for Boats or Base Station 
operation Operates from 12V DC or 240V AC with 
optional Base Station Power Supply. 



5 WATTS 
12 CHANNELS 

DYNA-COM 12A 

$139.50 (Crystals Extra) 


A powerful 5-Watts input power in 
a hand-held transceiver! Excellent 
sensitivity and selectivity. Rug¬ 
gedly designed for extra reliable 
performance. This high-power 
walkie-talkie operates from internal 
batteries (rechargeable Ni-cad bat¬ 
teries available) or an external 12V 
source. 



jess* 


1 WATT 3 CHANNELS 

Model HA-310 

$73.50 (Incl. 27.240MHz) 


1.000 s of LAFAYETTE HA-310 
walkie-talkies in use in Australia, 
100,000's throughout the world 
attest to their superior qualities A 
professionally designed, sturdily 
constructed, commercial quality 
unit for top performance and long 
term reliability. Rechargeable 
Ni-cad batteries are available to 
suit. 


All above transceivers are P.M.G. 

Type Approved (Licence Required). 

A LARGE RANGE OF ACCESSOR/ES IS AVAIL¬ 
ABLE, ANTENNAS, CRYSTALS, CONNECTORS, 
ETC. PLEASE ENQUIRE FOR DETAILS. 


L afayette 

ELECTRONICS 

div. of Electron Tube Distributors P/L 

94 ST. KILDA RD. ST. KILDA 
VIC., 3182 Phone 94 6036 
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Practical electronics demonstration: 


DIODES 


by A. J. LOWE 



• 

This is the first in a series of articles 
which will describe a number of "Teach 
Yourself Boards" made, and found 
useful, for helping young enthusiasts to 
understand what the basic semiconduc¬ 
tors and some electronic circuits do. It 
is thought that the ideas contained may 
inspire people in charge of radio and 
electronics clubs to produce something 
similar. On the other hand, there is no 
reason why beginners should not make 
them for their own interest, and learn as 
they do so. 

Note carefully that the aim of these 
boards is to show basically what devices 
do-not how they do it. There is no men¬ 
tion in the script, which is on each board, 
of such concepts as holes, doping, or the 
other "inner secrets" of electronics. They 
are meant to be practically demonstra- 
tive rather than theoretically 
explanatory. 

There is not even a mention of the dis¬ 
tinction between npn and pnp transis¬ 
tors. Some may sneer at this but it is 
believed that the recruits to our hobby 
would prefer to know —initially at 
least—the answer to the question "What 
does a transistor do?" rather than to the 
question "How many types of bipolar 
transistors are there?" and so on. 

On that basis these boards are offered 
as ideas for those who want to help the 
young, and as ideas for those young who 
would like to help themselves. 

Fig. 1 shows a typical board made of 
13mm chipboard. The size is 450mm x 
300mm x 65mm high. Boards stack 
together as shown in Fig. 2. One 
woodscrew sticking out from the work¬ 
ing surface near the top right hand cor¬ 
ner, and one near the bottom left hand 
corner on each board act as locating pins 
so that when the boards are stacked they 
remain in line. The screws fit neatly inside 
the corners of the board next above. 

On each board is a wired electronic 
circuit in the top left hand "quarter". 
Some boards have batteries included and 
some need an external battery or power 


A 


A1#- 


CLIP 


C2#- 


2 CELLS 
IN SERIES 


DIODE D1 


DIODE D2 




LAMP 


A2 


Above: Fig. 7. 


Left: Fig. 2. 


Below: Fig. 3. 
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WHAT A DIODE DOES 

A diode is the simplest semiconductor device. It has two ter¬ 
minals called "anode" and "cathode". A diode will pass current 
in ONLY ONE direction—in at the anode and out at the cathode. 

The model is wired up exactly as the circuit diagram below 
it. Two diodes are included, but wired up in opposite ways. Put 
the clip on terminal A1—the anode of D1. Notice that the lamp 
lights. This shows that current IS flowing from the positive ter¬ 
minal of the battery, through diode D1, through the lamp, and 
back to the battery. The current flows clockwise round the circuit. 

Now move the clip to the terminal C2 —the cathode of the diode 
D2. The lamp does NOT light, because current flow cannot flow 
through the diode D2. Notice that the diode D2 is connected 
in the model the opposite way round to diode D1. The circuit 
diagram shows the arrow head in diode D1 pointing to the right— 
the direction in which current has to flow to light the lamp. 

The circuit diagram shows that the arrow head in diode D2 
is pointing to the left, so that current would have to* flow anti¬ 
clockwise around the circuit to make the lamp light. But the battery 
is connected to make the current flow only clockwise round the 
circuit, so diode D2 prevents any current from flowing from the 
battery. 

I The line painted round a diode, near one end, shows the end 
out of which current can flow. Check this on the model. 

Now move the clip to terminal Cl and notice that the lamp 
is brighter than it was when the clip was on terminal A1. This 
shows that more current is flowing when the clip is on Cl; that 
is, when the diode is not in circuit. From this you may rightly 
conclude that the diode causes some loss in the circuit. 

If you care to measure the voltage across diode D1 when current 
is flowing through it, you will find that the voltage is 0.65 volts. 
This is typical of the voltage drop across a silicon diode (which 
these diodes are). The voltage drop across a diode stays steady 
even if the current is varied. The diodes do not follow Ohm's 
law—they do not behave like a resistor. 

Please put the clip back on the "PARK" pin. 

(Note: All references to the direction of current flow in this and 
subsequent lessons are based on what is termed "conventional 
current flow". Later, you may encounter a different definition 
based on "electron flow" but there is no need to worry about 
this at the moment. The difference in concept does not affect 
the validity of these demonstrations in any degree.) 


supply. The wiring is made open and 
clean-using bare wire soldered round 
copper-plated nails known as "fixing 
pins" in the electrical trade. Components 
used were mostly in the recovered, re¬ 
paired, or junk box category, in order 
to keep costs down. 

Below each wired circuit is a circuit 
diagram drawn in the same way as the 
wired circuit, with components in the 
same relative positions, so that the 
various bits and pieces can be readily 
identified. The circuit diagrams are pro¬ 
tected with a covering of clear adhesive 
backed sheeting. ("Contact".) 

On the right hand half of each board 
is a sheet of instructions in a clear plastic 
envelope stapled to the board. 

This general introduction applies to 
all the boards. Let us look now at the 


PARTS LIST _ 

2 diodes 1N4004 or similar 7 amp 
silicon diodes 
7 lamp holder 

1 lamp suitable for 2 cell torch 

2 AA cells 

Clip , wire, nails , aluminium 


board showing the simplest semicon¬ 
ductor. It is called, "What a diode does". 
Fig. 3 shows the layout of this board, and 
the circuit is as shown in Fig. 4. Any 1 
amp diodes could be used—such as 
1N4004. 

The battery clip is made from a small 
strip of aluminium. The lamp holder was 
rescued from an old radio, but suitable 
holders are readily available. & 



ANNOUNCE THE ARRIVAL 
OF A BULK SHIPMENT OF 
DUKE AM/FM/MPX 
STEREO TUNERS 

Specifications: 

FM-88-108MHz 

S/N ratio better than 50dB 
IF Rejection better than 90dB 
Stereo separation better than 30dB 
Muting and AFC switches 
Linear scale dial 
Signal strength meter 
FM stereo auto mpx. 

AM-535-1605kHz 

Sensitivity 50dB 
IF rejection 45dB 
Selectivity 25dB 
Ferrite bar antenna 
Flywheel tuning 



DUKE A100 
STOCK AVAILABLE 
THIS MONTH 


WHOLESALE ENQUIRIES TO: 

John Carr & Co Pty Ltd 
405 Sussex St. 

Sydney. 

Phone 211-5077 

RETAIL ENQUIRIES TO: 

Jaycar Pty Ltd 
P0 Box K39, 

Haymarket 2000. 

Phone 211 5077. 
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High quality system 
uses KEF drivers 

Here's a build-it-yourself loudspeaker system intended for those who 
want something more ambitious again than the Playmaster 3-45L 
described in the April issue. From the information in this article, you 
can put together a system which is equivalent to the very well known 
KEF "Concerto", sold by hifi dealers throughout Australia. 

by DAVID EDWARDS ft NEVILLE WILLIAMS 


As you might remember, the 3-45L was 
a 3-speaker system using a 45-litre ported 
enclosure, with a nominal power rating 
of 30 watts. The basic aim of the design 
was to achieve high quality sound for the 
lowest possible outlay and this design 
objective was certainly met. The sound 
is very good and the price is, indeed, 
attractive. For example, Messrs. 451 
Sound Centre, mentioned in the original 
article are currently offering a kit for the 
complete system at about $59.50 in 
whitewood form, $65.50 semifinished, 
and $75.50 finished and ready to go. It 
was-and still is-a very attractive 
proposition. 

But what of the enthusiast who has 
more money to spend on a more ambi¬ 
tious system? While it may have been 
possible to scale up the 3-45L approach 
in some way, we were not convinced that 
the result would have all that much more 
to offer in a domestic situation. Instead, 
we decided to look for something dis- 
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tinctly more ambitious in terms of con¬ 
cept, specifications and-inevitably 
-cost! 

With this in mind, we took up the 
matter with Interson Pty. Ltd., of 64 Win- 
bourne Rd., Brookvale, N.S.W. The com¬ 
pany distributes the full range of 
English-made KEF loudspeakers, cross¬ 
over networks, baffle and cabinet kits, as 
well as fully built-up KEF systems. After 
due discussion, we decided that some¬ 
thing like the 3-speaker KEF "Concerto" 
would be the thing to go for, having in 
mind that would-be constructors could 
buy the basic components separately, 
according to their needs, or a complete 
system kit. 

The "Concerto" is a 60-litre system 
using three matched drivers: a B-139 bass 
driver with flat plastic cone and rated for 
50W in a reflex enclosure; a B110 
midrange driver, also 50W and a T27 
dome tweeter. The speakers can be 
bought separately, but Interson package 


them as a kit (KEF SK3) complete with 
cross-over network, connectors and 
wires and cardboard loading tubes for 
$144.00 (current price). Constructors 
able to fabricate their own cabinets could 
simply buy this kit and do the rest them¬ 
selves. 

For those who lack the necessary facili¬ 
ties or skill, Interson can supply factory 
pre-cut, surfaced panels which need only 
to be glued together to form a complete 
enclosure. The CK3 cabinet kit, which 
sells for $45.00, contains the acoustic 
wadding and the fret framework but not 
the actual fret cloth. 


A stereo pair of high quality loudspeaker 
systems made up in our laboratory from 
KEF/Interson CK3/CS3 kits. Note the 
crossover network mounted in a well in 
the baffle. We used a black fret cloth 
which has been rendered more 
transparent than it really is by the studio 
lights. Normal price for an equivalent 
pair of KEF "Concerto" systems would 
be $510.00. 


Allowing a few dollars for oddments 
and finishing materials, a KEF SK3/CK3 
(Concerto) system constructed in the 
home from a factory kit is likely to cost 
just under $200 for a single unit, or about 
$400 for a stereo pair. This is certainly not 
pin money but the fact is that a pair of 
fully finished Concertos lists at $510.00-a 
saving of more than $100. A professional 
or neo-professional cabinet maker might 
save more again—provided he had ready 
access to materials and facilities. 

How you approach construction of the 
system is, of course, a matter for 
individual decision but a few cautionary 
remarks may be in order, to anticipate 
some of the situations which inevitably 
arise from a project of this nature. 

Firstly the system was designed around 
the three nominated KEF drivers by 
engineers at the British factory, working 
under the guidance of Raymond Cooke 
(see our August 1974 issue). The substitu¬ 
tion of other loudspeakers, irrespective 
of individual merit, would invalidate the 
original design effort. If you decide to 
follow such a course, you would neces¬ 
sarily be "on your own". 

On the other hand, the crossover net¬ 
work could be made up from basic 
materials by those with the available 
resources. Provided it conforms to the 
nominated circuit and values, it should 
do the same job. However, we have not 
attempted to provide constructional 
details. Apart from anything else, air- 
cored inductors for such a low cros¬ 
sover frequency are likely to be unduly 
bulky and costly in present 
circumstances. 

As far as the enclosure is concerned, 
it could be fabricated from basic 
materials to the appropriate dimensions 
and, if well built, should work out just as 
well as the factory pre-fabricated article. 
If not well built, or constructed to other 
dimensions, the result could be 








anybody's guess. 

During discussion, Interson stressed to 
us that KEF "Concerto" is the name of 
a commercial product and may only be 
used for that product. Its equivalent, 
assembled completely from KEF/Inter- 
son factory supplied components, is 
most appropriately identified as KEF 
SK3/CK3, as on our Fig. 2. 

If you decide, alternatively, to put 
together a system using KEF drivers and 
circuitry, but your own electricals and/or 
joinery, we suggest your refer to it by our 
own project title "Playmaster 3-60L" 
(Fig. 1) Discussion of names may seem 
rather pedantic to the end user, particu¬ 
larly as the quality of reproduction 
should be identical. Fiowever, a little care 
may avoid arguments in the tender area 
of trade names and advertising. 

Fig. 1,. designated as "Playmaster 
3-60L" is for the guidance of construc¬ 
tors who may want to build their own 
enclosures from basic materials. The 
diagram gives essential internal dimen¬ 
sions but largely leaves to the constructor 
the precise method of assembly, 
depending on the skills and facilities 
available. The external finish would also 
be a matter for individual choice but it 
would be a pity to compromise a system 
as ambitious as this with a finish either 
improvised or inappropriate. 

KEF recommend high density 
veneered chipboard as the preferred 
material for such a cabinet. Low density 
chipboard is unsuitable, as it is lighter and 
less rigid and its tendency to flake makes 
for poor joints. Plywood or solid core is 
also suitable, but only the best quality 
should be used. 

Solid timber is dense and therefore 
excellent from the acoustic stand point, 
but it must be well seasoned to minimise 
the risk of splitting and warping. The 
minimum recommended material thick¬ 
ness is three-quarters of an inch. Thicker 
materials will give improved acoustical 
results, but will increase the size and 
weight of the cabinets. 

The methods used in the construction 
of loudspeaker cabinets are not critical, 
provided that all joints are mechanically 
sound and rendered airtight by glue or 
caulking compound. The use of PVA 
adhesive is recommended. Solvent 
based adhesives may be used but KEF 
suggest that they be allowed to dry 
thoroughly to prevent damage to the 
speaker units caused by vapours. 

The liberal use of glue blocks or corner 
fillets is recommended. Self adhesive 
foam plastic strip (draught excluder) is 
useful in making airtight joints around 
any panels that are made removable. 
Back panels are particulary prone to 
vibration because of the large area; if not 
glued in, they should be well secured by 
screws every few inches. 

Before deciding on your own con¬ 
structional methods, it would be wise to 
study the way the KEF factory kit goes 
together (Figs. 2, 3 & 4). It is glued 
together permanently and access to the 


FOR READERS WITH JOINERY FACILITIES: 


- 290 

-•- 240 — 

-*■— 140 —H 



PLAYMASTER 3 60L SPEAKER SYSTEM 

Fig. 1: Given the necessary joinery skills and facilities , some enthusiasts may be 
able to make up their own enclosures from basic materials, at a considerable saving. 
The above diagram shows the important internal dimensions. The position of the 
loudspeakers and cutouts can be judged well enough from the diagram and photos, 
but accurate templates for the drivers are obtainable from the distributors. The 
precise method of construction and the surface finish can be a matter for individual 
choice. For the sake of identification , a system using the KEF drivers and circuitry 
with fully home-built enclosure should be referred to as the "Playmaster 3-60L". 


enclosure can be gained through the 
loudspeaker cut outs. 

In the CK3 enclosure kit, the tube 
enclosing the midrange loudspeaker is 
intended to be glued between the baffle 
and the rear panel, thereby helping to 
make both very rigid. The rear face of the 
baffle and the inner face of the back 
panel are both rebated by about 4 mm 
to provide a well for the glue, rather than 
a simple butt joint. 

The face of the baffle is also rebated 
to accept the loudspeaker frames, the 
tweeter face being marginally behind the 
baffle surface, the other two protruding 
only a small amount. Another cutout, 
backed by a glued panel, provides a 
space for front mounting the pre¬ 
assembled cross-over network. 

If you do not have access to rebating 
facilities, an equivalent result could be 
obtained cutting out and glueing 
together suitable thinner panels. While 
KEF flush mount the speakers, at least the 
woofer could be surface mounted, 
provided sufficient clearance is available 
between it and the fret cloth. The divider 


network could as easily be mounted on 
the floor of the enclosure, with access 
through the woofer cutout. 

In choosing a grille cloth, remember 
that it must be acoustically transparent, 
particularly to the higher frequencies. 
Woven materials should have an open 
weave, free from fuzzy threads. Proprie¬ 
tary makes, available from most elec- 
tronic parts suppliers, are 
recommended. Grille materials may be 
kept taut by an underlayer of plastic 
foam. Alternatively, a fret frame similar 
to that supplied as part of the CK3 
cabinet can be made, and used as 
recommended. 

Inside the cabinet, a certain amount of 
absorbent material is necessary to inhibit 
the formation of standing waves. Various 
materials can be used but the most con¬ 
venient is probably bonded acetate fiber 
wadding used as in the CK3 kit. This does 
not shed loose particles, nor does it irri¬ 
tate the skin. Resin bonded fibreglass is 
acoustically equivalent, but may cause 
skin irritation. 

Alternatives include rockwool, 
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CLASSIC RADIO & HI-FI 


245 PARRAMATTA RD„ HABERFIELD, 2045. 
PHONES 798 7145, 798 6507 


24 WATTS R.M.S. HI-FI SYSTEM $229.00 



Pioneer SA 500A Expo 1212 amplifier 24 watts r.m.s., or (12 watts r.m.s. per channel) in walnut 
finished cabinet with high filter, loudness control & and tape monitor. Frequency response 20 to 
25,000 cycles. Distortion better than 0.5% at full rated output. Garrard 6-300 changer with Shure 
mag. cart, with base and cover. Two four way speaker systems: two Philips 8" & two Philips tweeters 
in each system. Walnut finish. (Regret no mail orders.) 


NEW A.M. TUNER & MANTEL RADIO 

Six transistor A M. tuner with a variable output suitable for use with any 
amplifier or tape recorder. Inbuilt audio amplifier & speaker enable this unit 
to be converted to a mantel radio at a flick of a switch. 

Supplied in attractive wood grain finished cabinet. 240v A.C. operation. 
Suitable for local stations only. 


$22.50 


Post & packing 
$1.50 extra. 




$ 140.00 


CABINET 

EXTRA 

PLUS 

FREIGHT 


- MODEL C.700 - 

Cabinet available in teak or oiled walnut finish with matching metal trim. 
$12.00 extra. 


SPECIFICATIONS 


POWER OUTPUT: 

25 watts per channel R.M.S. Total output 50 watts 
R M S 8 Ohms 
FREQUENCY RESPONSE: 

20 cycles to 40.000 IdB 
HUM & NOISE: 

Aux 70dB. Mag 60dB 
INPUT SENSITIVITY: 

Mag. 2mvAux. 250mv 
EQUALISED: 

Mag RIAA 
TONE CONTROLS: 

Bass 50 cs 13dB Treble lOkc s 1 5dB. 
HARMONIC DISTORTION: 

Less than .05 per cent. 

LOUDNESS CONTROL: 

50 cs 10dB 
SCRATCH FILTER: 

(high filter) at lOkc s 5dB 


RUMBLE FILTER: 

(low filter) at 50 c s 5dB. 

PROVISION FOR TAPE RECORDER: 

Record or playback with din plug connector. 

SPEAKER SWITCHING: 

Two sets of speakers can be connected and selected 
by switch on front panel; they can also be driven 
together 

HEADPHONES: 

Headphone jack is situated on front panel 
DIMENSIONS: 

16'/j in. x 11 in. deep x 5" high. Weight 16 lbs. 

POWER SUPPLY: 

Regulated power supply with switching protection for 
output transistors. 

SEMICONDUCTORS: 

30 Silicon transistors plus 7 diodes. 

PROVISION FOR 4 CHANNEL. 



GENESONICS 10 
SOLID STATE 
PORTABLE 

This sensitive & selective pocket radio using 6 
transistors & 4 diodes is suitable for most local 
& country areas. Fitted with a 214" speaker and 
supplied in attractive & durable plastic cabinet. 
Earphone supplied. Operates on 2 1.5V pen 
cells. 

$6.95 

Post & Packing 90c 
(All spare parts available) 


NEW MAGNAVOX-PHIUPS 3 WAY SPEAKER SYSTEM 


FREQUENCY RESPONSE 35Hz to 25KHz 
POWER HANDLING CAPACITY 30 Watts R.M.S. 


DRIVE UNITS: 

Magnavox 8-30 High Performance 8 in. 
Bass Unit & Magnavox 6J—6 in. Mid 
Range Speaker Philips High Fidelity 
Dome Tweeter. 

SPEAKER KIT: (less cabinet) compris¬ 
ing 1 8-30 speaker, 1 6J speaker, 1 
Philips dome tweeter, 1 Imh. induc¬ 


tance, 1 8 mfd. & 1 4 mfd. polyester 
condenser, 1 3" & V 1 6" tube, 
innabond & speaker silk, plans for 
cabinet. 

$40.00. Reg. Post & Packing $3 
Extra. 

CABINET AVAILABLE 


MAGNAVOX 
PHILIPS 2 WAY 

AS FEATURED IN JAN. 75 
ELECTRONICS AUST. 
COMPLETE KIT OF PARTS 

Less cabinet. 

$35.00 

Post & packing $3.00 extra. 
CABINET AVAILABLE. 


PHILIPS 2 WAY 

AS FEATURED IN MARCH 75 
ELECTRONICS AUST. 
COMPLETE KIT OF PARTS. 

Less cabinet. 

$32.00 

Post & packing $3.00 extra. 

CABINET AVAILABLE. 


NEW PLAYMASTER 143 AMPLIFIER 



As featured in Sept. & Oct. 
issues of Electronics 
Australia. 


$72.00 


Complete kit of parts including all transistors for this high fidelity 25 watt amplifier, 
silver anodised panel with black lettering and matching silver anodised knobs & 
special transformer with electrostatic shield. Reg. post & packing $3.00 extra. 


Deluxe version of the 143 amp. with high & low filters as used in the 140 playmaster 
plus loudness control $7.80 extra. 


NEW N.C. 310 DELUXE 
TRANSCEIVER 

For 27240 or 27880 Khz. operation (state which 
required) with switch position for additional two- 
chaonels tone call signal, noise squelch control, cir¬ 
cuit contains 13 transistors, diode and thermistor. 
Transmitter stability crystal controlled .005 
Ceramic filter Aerial 9 section telescopic powered 
by 8 1.5v UM3 batteries. Range up to 10 miles 
depending on conditions. Battery check meter. 
Attractive and durable die cast case with provision 
for external speaker, aerial and power supply. 
$49.50. 

REG POST $2.00 EXTRA 

At last a breakthrough in the cost for high quality 
portable radio transceivers of the walkie-talkie 
hand held type. We are introducing and offering for 
sale a fully PMG approved transceiver. 
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cellulose wadding, felt and wool waste. 
Denser grades of expanded 
polyurethane are also suitable, but egg 
trays and acoustic ceiling tiles are not 
recommended by KEF for this particular 
purpose. 

So much for those who may want to 
do their own joinery—an area where 
many readers could doubtless marshall 
far more skills and facilities than we can. 
As far as we were concerned, we took 
the less demanding approach and 
obtained two complete CK3 and SK3 kits 
from Interson, putting them together as 
per the instructions that came with them. 
We had to supplement the instructions 
here and there but, in the end, finished 
up with a pair of loudspeaker systems 
which are eminently satisfactory in terms 
both of performance and appearance. 

THE KIT APPROACH 

The first step in constructing the sys¬ 
tem from the KEF/Interson kit is to undo 
both the CK3 cabinet kit, and the SK3 
speaker kit, and familiarise yourself with 
the various parts, and the way in which 
they are assembled. 

As well as the parts supplied in the kit, 
you will need the following extra 
materials and tools: PVA adhesive, IVa 
inch panel pins, blackboard paint (flat 
black), sandpaper, grille cloth, finishing 
materials for the cabinet, a hammer, a 
screwdriver, a stapler—and a large clear 
working area! 

Lay the baffle (C) face down (the 
speaker cutouts are rebated on the face) 
on a flat surface, and place the four 
T-nuts into the holes around the bass 
speaker cutout. Gently tap them down 
with a hammer. 

If you have been supplied with extra 
T-nuts, as we were, these may be fitted 
into Va inch holes drilled around the 
friidrange speaker cutout. Take care that 
the rebate for the midrange loading tube 
is not fouled during this operation. Use 
the midrange speaker itself as the 
template to determine the position of the 
holes. 

Glue and nail the cross-over block (D) 
in position over the cross-out cutout. 
Again, make sure that it does not foul the 
midrange loading tube, and that suf¬ 
ficient glue is applied to ensure that the 
joint is airtight. 

At some stage prior to final assembly, 
it is necessary to paint the front of the 
baffle, the front of the fret, and the inside 
of the port flat black. When painting the 
baffle, make sure that all the rebates for 
the speakers, and the rebate for the 
cross-over, are painted. The idea is to 
paint any surfaces which may be seen 
when the fret is removed. 

Also before the final assembly, it is a 
good idea to fit the speakers and the 
cross-over network temporarily to the 
baffle, to check that all is correct. The 
cross-over is fitted in the PC board edge 
connector, which is then screwed to the 
panel backing the cutout. Place a felt 
washer under each screw. The third and 
largest screw is used with the two 


BUILDING THE SYSTEM FROM A FACTORY KIT: 



If you buy the KEF/Interson CK3 cabinet kit, all you need is a few hand tools and 
oddments , and space to work. When this picture was taken , we had completed the 
assembly of one enclosure to the point where it was ready for the drivers to be 
installed. The other enclosure was a conglomeration of panels and tubes. Measuring 
about 710mm (28in) high, the systems are obviously meant to be free-standing, 
without being large and bulky. They could take pride of place , however , in any 
domestic hifi installation. 


A B G E D F C 



Fig. 2: Re-drawn from the literature which comes with the CK3 cabinet kit , this 
diagram shows how the enclosure goes together. The diagram should also be studied , 
in conjunction with the text , by those who may prefer to fabricate their own from 
basic materials. Note that the tube enclosing the mid-range driver provides a rigid 
brace between the front baffle and the rear panel. 
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HIGH QUALITY SYSTEM 


remaining washers to hold the PCB in 
place. The edge connector should be 
positioned so that the PCB can be 
removed when the single screw holding 
it is removed, without unscrewing the 
edge connector. 

A V 4 -inch hole should be drilled in the 
back of the cross-over cutout, for the 
wires to the speakers. These are supplied 
in the correct lengths, and are colour 
coded. Also, drill two small holes in the 
midrange loading tube, close to one 
end. 




Fig. 3 (left) shows how the straps and edge blocks supplied with the CK3 cabinet 
kit are used to hold it firmly while the glue sets. Fig. 4 (right) is a detail of way the 
strap is threaded through the buckle. 


—o 



KEF DN12 TYPE SP1004 CROSSOVER NETWORK 


Fig. 5: Circuit details 
of the crossover net¬ 
work , which is sold 
as a unit by Interson. 
It uses ferrite cored 
inductors. Air-cored 
inductors would be 
very large , and cos- 
tly. 


Pass the 15-inch black and green wires 
through these holes, and knot them on 
either side. The wires should extend into 
the tube so that they just reach the other 
side. 

Now solder the 33-inch white and 
black wires to the screw connector 
supplied with the SK3 loudspeaker kit, 
and screw it into position using the 
screws supplied. The white wire should 
be connected to the terminal marked 
with the red dot. 

The wires through the midrange load¬ 
ing tube, and the screw connector on the 
rear panel can now be sealed into place. 
We used an epoxy glue, to ensure that 
the joints were fully airtight. Do not glue 
the screw connector itself, as this may 
lock the threads. We used a small 
amount of modelling clay to prevent 
this. 

With these preliminary tasks attended 
to, we are now ready to assemble the 
panels into a recognisable enclosure. 

Using a brush, apply PVA glue to all 
mitre faces of the cabinet ends (G) and 
sides (F). Take care not to allow the glue 
onto the veneered surfaces, as it may be 
difficult to remove. Insert the eight oval 
jointing plates into the slots machined in 
the mitres of the sides (F). 

Stand one side (F) and one end (G) 
with the veneered edges facing upwards, 
and press the mitre firmly together, mak¬ 
ing sure that the jointing plates are seated 
properly. Then apply PVA adhesive to 
the baffle rebate, and insert the baffle (C) 
into place. Make sure that the face of the 
baffle is upwards. 

Apply PVA adhesive to the baffle 
rebates of the remaining end and side, 
and press these into position, making 
sure that the jointing plates are seated 
correctly, and that the mitres are pressed 
tight. 1 

Take one pressing strap, and thread 
both ends through the buckle as shown 
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in Fig. 4. Repeat with the second pressing 
strap. Then place the first strap around 
the cabinet as shown in Fig. 3 with the 
four plastic mitre protectors in position, 
and draw the strap tight. If necessary', 
grip the ends of the straps with pliers. We 
found that this job was much easier if two 
people co-operated, with one pulling on 
each end of the strap. 

Repeat the process with the second 
strap. Make certain that the mitre faces 
are level at the corners, and that the 
mitres are tight. Excess adhesive should 
be removed with a damp cloth or 
toothbrush dipped in water. 

Now turn the cabinet upside down. 
Apply PVA adhesive to the rebate for the 
port, and to the rebate for the midrange 
loading tube, and press them both into 
position. The midrange tube should be 
positioned so that the wires are as close 
as possible to the hole in the cross-over 
cutout. Now apply a fillet of PVA 
adhesive to all internal joints, including 
those around the port and the midrange 
loading tube. This will ensure that the 
cabinet will be fully airtight when 
finished. Then leave it to dry for twelve 
hours. 

Once the glue has set, apply a 


generous amount of PVA adhesive to the 
midrange loading tube rebate in the back 
of the cabinet and to the rebate around 
the cabinet back, and then carefully fit 
the back into position. Make sure that the 
midrange loading tube is seated cor¬ 
rectly, and that the joint is airtight. 

Using 1 Vi-inch panel pins, secure the 
back into position. Be very careful how 
you drive them in as they may deflect and 
come out through the side veneer. Later 
PVA adhesive can be run around the out¬ 
side of the join to seal any possible 
leak. 

In the meantime, turn the cabinet over 
on its back and, working through the 
midrange cutout, run a fillet of adhesive 
between the inner surface of the 
midrange tube and the back panel. Leave 
to set. 

With this work finished and the 
adhesive well and truly set, the pressing 
straps can be removed. The next step is 
to complete the internal wiring of the 
cabinet. 

Feed the wires from the midrange 
loading tube, and those from the rear 
connector, through the hole in the rear 
of the crossover cutout. Using the table 
provided as a guide, solder them to the' 
edge connector. 

The 24-inch wires to the bass driver 
and to the tweeter unit can also be con¬ 
nected to the edge connector, and then 
pushed through the hole in the crossover 
cutout. The edge connector should then 
be screwed into place, and the hole in 
the cross-over cutout sealed with an 
epoxy glue. 


Fig. 6: Frequency 
response of KEF B139 
bass driver unit, KEF 
B110 midrange unit 
and KEF T27 high 
frequency unit, used 
in conjunction with 
crossover DN12 type 
SP1004, and in the 
specified enclosure. 
Measured at 7 meter 
on axis in anechoic 
conditions. 










































































The next step is to complete the ex¬ 
ternal finish of the cabinet. Sand all sur¬ 
faces smooth along the grain with No. 
"0" sandpaper. Remove all dust with a 
rag slightly dampened with mineral 
turps. 

The cabinet can now be clear finished, 
using either a gloss or a matt finish clear 
enamel, such as "Estapol". If desired, the 
cabinet can be coloured beforehand. We 
used a matt finish on our cabinets, in con¬ 
junction with a Scandinavian teak oil. This 
gave a natural teak oil look, whilst retain¬ 
ing the tough qualities of an "Estapol" 
finish. The directions for obtaining this 
finish can be found on the label of the 
"Estapol" instant matt enamel tin. 

The final stage of construction is to 
make the grill frets. Approximately two- 
thirds of a yard of grill cloth is required 
for two enclosures, assuming a width of 
approximately five feet. We used a black 
cloth, as this went quite well with the 
dark brown cabinets. Cut the cloth into 
two sections, each slightly larger than the 
fret to be covered. 

Stretch the cloth out on a flat surface, 
so that any pattern in the cloth is not dis¬ 
torted. If the pattern has horizontal and 
vertical stripes, ensure that these are 
everywhere at right angles. Some form of 
tension must be applied to the cloth. We 
did this by stapling the edges to a sheet 
of particle board. 

When you are satisfied that all is cor¬ 
rect, coat the front of the fret (previously 
painted flat black), with PVA adhesive, 
using a paint brush. Do not spread the 
glue very thickly, as it may show through 
the cloth. Then carefully lay the fret onto 
the cloth, so that the edges of the fret 
line up with the pattern, if any and allow 
to dry. It may be necessary to add some 
weight. 


EDGE CONNECTOR WIRING 

Edge 

connector 

Wire 

Termination 

i/p + 
i /p — 
hf - 
hf + 
mf + 
mf — 

If - 
If -1- 

white 33" 
black 33" 
black 24" 
blue 24" 
green 1 5" 
black 1 5" 
black 24" 
red 24" 

input terminal red 
input terminal 
treble negative 
treble positive 
midrange positive 
midrange negative 
bass negative 
bass positive 


When the glue has dried, the overhang 
around the edges may be either stapled 
or glued to the rear of the fret. We found 
that when this was done, the completed 
fret was a push fit into the front of the 
baffle. We found it necessary to space 
the fret out from the baffle board by a 
small amount to give a clearance to the 
cross-over unit. We did this using small 
pieces of scrap wood, glued into the 
corners of the box. 

If desired, the frets may be held more 
firmly in place using "Velcro", or some 
other similar fastening system. Remem¬ 
ber also, that when the fret is pushed into 
place, it may subsequently be difficult to 
remove without causing damage. At least 
when fitting, put a loop of strong thread 


around the fret so that you can pull it out 
easily. 

The cabinet is now complete, and the 
final step in construction is to install the 
acoustic padding and the driver units. A 
6 ft length of 1 ft wide Innerbond is 
loosely rolled, and glued or stapled into 
position across the inside of the cabinet 
between the midrange loading tube and 
the top of the cabinet. 

A 10 ft length of Innerbond should be 
loosely rolled and glued or stapled 
across the bottom-back of the cabinet, 
behind the woofer. A small piece of 
Innerbond should be placed loosely 
inside the midrange loading tube. 

Using the adhesive backed foam strip 
supplied, make a gasket around the hole 
for the bass driver unit. The join in the 
gasket must be airtight. Then connect the 
red and black 24" wires from the cross¬ 
over to the bass driver unit, making sure 
that the correct polarity is observed, and 
fit it into the opening. Insert the four 
mounting screws, and tighten them 
firmly and evenly. 

The midrange unit can then be con¬ 
nected to its wires, observing the correct 
polarity (green is positive), and screwed 
into position. Do not omit the gasket 
supplied with it, and make sure that the 
mounting screws are tightened firmly 
and evenly. 

Finally, mount the high frequency unit, 
again making sure that the connections 
are made with the correct polarity, and 
that the three countersunk head mount¬ 
ing screws are fitted firmly and evenly. 
The cross-over network can be fitted into 
the edge connector, and its mounting 
screw and two fibre washers fitted. Your 
KEF CK3/SK3 (Concerto) system is now 
complete, and ready for testing. 

The extent to which you will be able 
to test your completed speakers will 
depend largely on the test equipment 
which is available. Presumably, you will 
have a suitable amplifier and program 
source, such as a turntable. Perhaps the 
simplest testing which can be done is to 
A-B test them, using known program 
sources, such as your favourite records, 
with another pair of speakers (your old 
ones?). 

With suitable program material, you 
should be able to hear all three drive 
units working, each of course in its own 
frequency range. When bass notes are 
present, carefully check that the 
midrange unit is not being "pumped" by 
back pressure from the bass driver. If this 
happens, an air leak is indicated from the 
main enclosure to the midrange isolating 
compartment. This test is much easier if 
you have access to a sine wave oscillator 
(use a frequency of about 40Hz). 

Also, while bass notes are being 
reproduced, feel around all the joints of 
the cabinet with the palm of your hand, 
to check for any leaks. The only access 
into the cabinet should be via the port; 
any other holes will produce air noises 
and possible colouration. 

During the testing procedure, listen for 


LANTHUR 

ELECTRONICS 

69 Buchanan Avenue, North Balwyn, Vic. 
3104. P.0. Box 162. Ph. 85 4061 

BASIC LAMP DIMMER KIT 

Will control incandescent lamps from full to out Capacity 
1000 watts. Consists of triac, diac, pot., knob, ferrite rod 
inductor, caps., res., & circuit. 

Price includes postage. $6.50 

BASIC ELECTRIC MOTOR 
SPEED CONTROLLER KIT 

Suitable only for ac/dc brush type motors. Consists of triac, 
resistor, pot., knob, diodes. 3 pin base & plug. & circuit 
Three to four amp. capacity $7.50 

Ten amp. capacity $8.50 

Price includes postage 

BASIC BATTERY CHARGER KIT 

Charges 12 volt batteries at 2 amp. Consists of transformer. 


bridge rectifier, ballast resistor and circuit. $8.50 

Plus pack & post Vic. $0.75 

Other $1.50 

Excess postage will be refunded 

AMMETERS —Moving coil. 0 to 10 amp dc. Clear 

face 65 x 55 mm $4.50 

Price includes postage 

DIODES — High quality miniature glass type. 400 piv 
at 1 amp 

Six for $1.00 

Twenty for $2.50 

Price includes postage 


ELECTRIC MOTOR SPEED 
CONTROLLERS 

Suitable for ac/dc brush type motors only Especially suit¬ 
able for hand tools. Complete ready to use and approved 
by the S.E.C. Controls speed down to stop without loss of 
torque. 

Two amp. 500 watt size $15.75 

Ten amp. 2400 watt size $25.00 

Prices include certified post. 

BROADCAST BAND TUNER 

Complete ready to use. Open chassis with straight line dial 
and eight inch ferrite rod antenna. Band width 8kh , output 
half-volt. Supply voltage required—9 at 5ma. Suitable for 
use with Hi-Fi amplifiers, tape recorders, etc. 

$27.50 

Price includes certified post 


BATTERY SAVER BASIC KITS 

Replaces batteries in radios, tape recorders, record players, 
toys, etc. Consists of tapped transformer, bridge rectifier, 
filter capacitor & circuit. Will supply dc voltages from 6 to 


15 . 

One amp. size $7.95 

Plus pack & post $0.50 

Two amp. size $13.50 

Plus pack & post Vic. $0.75 

Other $1.50 


Excess postage will be refunded 


any rattles and resonances, which could 
indicate loose components. 

If you have access to a source of sine 
waves, such as a test record or an audio 
oscillator, as well as a multimeter with 
good frequency response, it is possible 
to check that the cross-over is working 
correctly. Refer to the circuit diagram 
and curves for details of the network. 

In fact, provided appropriate care has 
been taken, there should be no leaks, no 
rattles, and no need for apprehension 
about operation of the cross-over net¬ 
work or the general balance of the sys¬ 
tem. All you should really need to do is 
to settle back and enjoy the music, while 
contemplating the $100 you have saved 
in the exercise—and the pleasure it has 
afforded. & 
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A frequency shifter for 
public address systems 


Acoustic feedback is a common fault exhibited by many public 
address systems, particularly those systems where good installation 
practice has been ignored. This article briefly describes the precau¬ 
tions to be taken when installing a public address system, and details 
a frequency shifter to reduce feedback howl and permit the use of 
more amplifier gain. 

by TREVOR BROOK* 


Most people are familiar with the 
howling noise made by public address 
systems when the gain has been advan¬ 
ced too far or when the microphone is 
moved too close to an unsuspecting 
loudspeaker. This effect, known as 
acoustic feedback, is inevitable in situa¬ 
tions where sound energy from the 
loudspeakers is either radiated directly 
or reflected back to the microphone 
position. When the gain of the amplifier 
is advanced beyond the point where the 
total system gain at any frequency 
reaches unity, then oscillations will 
occur at that frequency. 

The complete feedback chain is as 
shown in Fig. 1. Frequency response 
unevenness is a result of 'room 
resonances and imperfections in both 
microphone and loudspeaker 
responses, the highest point in the 
frequency response determining the 
frequency at which "howl-round" 
occurs. 

To achieve good performance, one 
thus uses microphones and 


'Surrey Electronics, The Forge, Lucks Green, 
Cranleigh, Surrey GU6 7BG, England. 


loudspeakers with smooth frequency 
responses and appropriate directional 
characteristics. Some useful additional 
gain may also be obtained by position¬ 
ing the loudspeakers, where possible, 
away from hard surfaces that could 
reflect sound into the microphone. 
These techniques are considered stan¬ 
dard practice for public address and 
sound reinforcement systems, and 
generally provide acceptable results 
provided the orator* is prepared to 
remain close to the microphone. 

However, acoustic feedback problems 
can and do arise in situations where the 
microphone must be placed at a remote 
location, or where it is impossible to 
optimise the equipment for a particular 
application. In addition, on occasions 
when the gain has to be advanced almost 
to the howl-round limit a "ringing" effect 
is to be heard, this being particularly 
noticeable on speech transients. 

Beyond the abovementioned tech¬ 
niques, additional gain may be utilised by 
fitting a graphic frequency response 
equaliser into the amplifier chain. This is 
adjusted to reduce system gain at those 
frequencies most prone to howling, and 



Fig. 7: acoustic 
feedback chain in 
typical public 
address systems. 
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Fig. 2: typical room frequency response 
curve for a given microphone location. 


to increase the gain at other frequencies. 
Though a useful increase in gain may be 
possible this method has the drawback, 
particularly for music, of spoiling the flat 
frequency response earlier achieved by 
good quality microphones and loud¬ 
speakers. 

A typical room frequency esponse 
curve for given microphone location is 
depicted, in,part, in Fig. 2. Examination of 
the curve reveals a pattern of peaks and 
troughs, with some of the peaks in excess 
of 10dB above the mean response. 
Although not indicated in Fig. 2, this pat¬ 
tern of irregular peaks and troughs every 
few Hertz extends over the whole audio 
spectrum. Graphic frequency response 
equalisers, and even tone controls, can 
provide some correction for the general 
trends in frequency response, but cannot 
cope with narrowly spaced irregularities 
of the type depicted in Fig. 2. 

One way of overcoming this problem 
is to shift the entire spectrum picked up 
by the microphone by a few Hertz before 
it is amplified and fed back into the room 
by the loudspeakers. By so doing, those 
frequencies which were previously ac¬ 
centuated by room resonances are 
shifted to new frequencies which cor¬ 
respond to room response minima, at 
least in theory anyway. Similarly, those 
frequencies corresponding to room 
response minima are shifted to new 
frequencies corresponding to room 
response maxima. 

The effect of this frequency shifting 
process is to average the room response 
and allow more gain to be used before 
instability occurs. In practice, frequency 
shifting techniques allow between 6 and 
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Fig. 3: intermediate frequency method of shifting audio 
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8dB more gain to be utilised, and 
eliminate the ringing effect just before 
the point of instability. At the eventual 
howl-round point, an objectionable 
"warbling" effect is heard as opposed to 
the usual single frequency oscillation 
displayed by conventional systems. 

Ideally, the frequency shift used 
should be half the average spacing of 
room response maxima. In practice 
though, the frequency shift used is a 
compromise between, on one hand, 
perceptibility and, on the other hand, its 
effectiveness in achieving a useful howl 
reduction in rooms of various sizes and 
audio response characteristics. It is 
immaterial whether the frequency shift 
used results in a frequency increase or 
a frequency decrease. 

The circuit to be described provides 
a fixed frequency increase of 5Hz, this 
figure representing a reasonable com¬ 
promise between the degree of percep¬ 
tibility and its effectiveness in rooms of 
various sizes. In fact, with the unit cor¬ 
rectly installed and operated, the 
audience should remain unaware that 
any unusual treatment has been applied 
to the sound. 

Until recently, audio frequency shifts 
were typically produced according to 
the method shown in Fig. 3. A frequency 
stable suppressed carrier double 
sideband signal was first generated at a 
convenient intermediate frequency, 
usually in the 450-480kHz region. This 
was then fed through a filter allowing 
only one sideband to pass and then 
demodulated by a carrier re-inserted at 
a slightly different frequency to give a 
frequency shifted audio spectrum. 

This technique, however, has several 
inherent performance limitations: 

• complex modulator and demodulator 
circuitry is required in order to achieve 
better than one percent harmonic distor¬ 
tion; 

•frequency response ripple of around 
2dB results when using a practical filter 
design with the stop-band rejection 
characteristics necessary to prevent 
beating effects from an unwanted 
sideband. If the unwanted sideband does 
leak through it produces, in the output, 
an audio spectrum shifted in a direction 
opposite to that required; and 


• the slope of the filter must reach 
maximum attenuation around the carrier 
frequency, and this causes some inevit¬ 
able loss of lower frequencies in the 
wanted sideband. 

The design of frequency shifters for 
audio has been greatly simplified in 
recent years by the availability of linear 
integrated circuit multipliers. Fig. 4 shows 
the basic circuit described here, as 
developed by Dr M. Hartley Jones at the 
University of Manchester Institute of 
Science and Technology. 

The basic operational principles of the 
circuit shown in Fig. 4 are as follows. Two 
op-amp integrators, IC3 and IC4, are 
used to derive quadrature sine waves of 
the shifting frequency (5Hz). These, 
along with phase shifted versions of the 
audio input, |C1 and IC2, are fed to two 
multiplier circuits, IC5 and IC6, and the 
output added to derive the shifted audio 
output. We turn now to the circuit 
details. 

The shifting frequency oscillator, IC3 
and IC4, consists of two series connected 
op-amp integrators (741s) with a feed¬ 
back loop to produce two sine wave 
outputs accurately in quadrature and of 
stable amplitude and low distortion. 

This oscillator runs at the desired shift- 
ting frequency, A f, as determined by C2, 
C3, CIO, R3, R6 and R9. The zener diodes, 


along with the preset pot RIO, determine 
the amplitude of oscillation which is 
chosen so as to remain within the permis¬ 
sible input level range of the multipliers. 

Since the two sine wave outputs are in 
quadrature, these may be represented by 
the equations sin2 7 tA ft and cos2 7 rA ft. 
One of these outputs, sin27rA/f, is fed 
to the Y+ input of one multiplier (pin 4 
MC1495L), and the second output, 
cos27rA ft, is fed to the other multiplier's 
Y + input. Both Y— inputs are returned 
to DC offset adjustment preset pots, R35 
and R40, to facilitate setting the mul¬ 
tipliers to zero output voltage under no¬ 
signal conditions. 

The audio input signal is first applied 
to IC1 (741), a conventional amplifier, the 
output of which is passed to IC2 (741), 
an inverter. The out-of-phase outputs of 
IC1 and IC2 are then applied to two 
broadband phase shifting networks, R7, 
R8, C4 and C5 and R11, R12, C6 and C7. 
The outputs from these networks, main¬ 
tained in reasonable quadrature over the 
audio frequency range, are fed to the X + 
inputs of the multipliers (pin 9). Both X— 
inputs go to DC offset adjustment preset 
pots, R31 and R38. 

Consider a single frequency audio 
input f. The phase shifter network out¬ 
puts for this case are sin27rff and 
cos27t ft. These, as the X inputs to the 



Fig. 5: a pre-assembled shifter module as manufactured by Surrey Electronics. 
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»RAO« MA«K 


EXTRA 

heavy duty s 


Two things 

ia - • 


could nave put 
to good use. 


SVEREADY 


Albert Einstein had a hair problem. And a lot of 
mathematical problems. 

The hair he could have fixed with a good brush. 
And with a lot of his other problems, ‘Eveready’ Gold 
Alkaline batteries could have helped out. 

Just think what a man like Einstein could have 
done with a battery that out-performs all others in high 
drain electronic equipment. 

A battery that del ivers full and consistent power, 
even after being left idle for long periods. 

A battery that isn’t bothered by extreme changes 
in temperature. 

Albert, we only wish we’d been there to help. 


BATTERIES Products of 


‘Eveready’ & 'Union Carbide' are registered Trade Marks. 
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FREQUENCY SHIFTER 



Fig. 6 Fig. 7 



Fig. 8 Fig. 9 



Fig. 10 Fig. 11 


multipliers, together with the frequency 
shifting Y inputs, give the product 
sin27rft.cos27r A ft at the output of one 
multiplier (pin14) and the product 
cos27rft.sin27rA ft at the output (pin 14) 
of the other. With f = 5Hz and f = 
1kHz, these appear at pin 14 of their 
respective ICs as shown in Fig. 6. 

The two outputs are passed through a 
balance preset potentiometer (R33) and 
into IC7, arranged as a virtual earth adder 
with variable gain (R39). This circuit adds 
the two ouputs sin2ir ft. cos2 7tA ft and 
cos 27 rft.sin 27 rA ft together to give the 
required frequency shifted audio signal 
sin(2w ft + 27tA ft). 


If, instead of a frequency increase, a 
frequency decrease is required, then this 
may be achieved by swapping the phase 
shifted audio inputs to the two mul¬ 
tipliers ie., swap R7 and R11 and swap 
R8 and R12. Very natural results have 
been reported in two channel sound 
reinforcement systems when using a 
frequency increase in one channel and a 
frequency decrease in the other. 

The noise level at the output of the 
shifter is -57dBV, and is determined by 
the inherent noise of the multiplier ICs. 
As the overload point is +12dBV, the 
normal way of operating the device is to 
include it between the microphone 


SPECIFICATIONS 


Frequency shift 
Frequency response 

Gain 

Overload point 

Noise (20Hz—20kHz> mean reading 
rr jter) 

desidual 5Hz component in output 
Total harmonic distortion at 1kHz 

Residual amplitude modulation at any 
level 


-I- 5Hz within 1 Hz 

-IdB 50Hz — 20kHz; -3dB 20Hz 

-40kHz 

Unity within 0.5dB 
+ 1 2dBV (4V RMS) 

-57dBV 

-40dBV 

0.1% at + 1 1 dBV; 0.01 % at 
-6dBV 

Less than 0.5 dB p-p 250Hz -3kHz, 
less than 1 dB p-p 220Hz — 1 2kHz 


New 

Release!.. 


| 


'FERROGRAPH' 
SUPER SEVEN 



The latest Ferrograph Super Seven Tape 
recorders maintain the famous Ferrograph 
standards of outstanding audio quality 
and mechanical durability. 

The most obvious improvement of the 
Super Seven is the 10^" spool capacity. In 
addition new spooling motors, electrical 
tape tensioning, and extensive redesigning 
make the Super Seven the obvious choice 
for those who are serious about recording. 


The following variations are available:— 
♦With or without output amplifiers 
♦With or without “Dolby B“ 

♦1J, 3£, 7\ ips OR 3J, 7^, 15 ips 
♦Half track stereo OR quarter track 
stereo 


For full details please return the 
coupon below to: — 



156 Railway Pde., 
LEEDERVILLE 
Western Australia 6007 
Please send me full details of the 
Ferrograph Super Seven Series Tape 
Recorders. 

NAME 

ADDRESS 


Postcode . J 

_LER08J Jj 
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IRH COMPONENTS 

Established 40 Years and here to stay. 




Metal Glaze Resistors 


Diamond spiralled metal 
glaze element 
Ceramic substrate 
Plated-on copper 
end cap ' 

High temperature 
soldered 
termination 
Miniature body 
.250 x .090 


25 thous. alloy plated 
copper leads 




Acrylic lacquer 
colour bands 


Non flammable mica filled 
phenolic jacket 


V 2 watt @ 70° C .250" x .090" 
Miniature Body Size 

Lower Temperature rise (40 C) 
Thick Film Reliability 
fGenerous Power Safety Factor 
tft/s! Fully Insulated Non-flammable 
Mica Filled Phenolic Jacket 
fertff THE SAFE ONE 




Wire Wound Resistors 



Inorganic “Fireproof 
Rectangular Ceramic Construction 
or... Precision Wound Non-flammable 
Resin coated Tubular Styles 



Rheostats and Trimmers 







Wire Wound Rheostats and Trimmers 


ALSO AVAILABLE: 

Ceramic capacitors & filters. Toggle, micro & lamp lighted switches. 

Polyester capacitors. Reed switches & relays. 

Tantalum & electrolytic capacitors. Indicator lamps. 

Standard & miniature carbon potentiometers. 


IRH COMPONENTS 

DIVISION OF NATRONICS PTY LIMITED 

THE CRESCENT, KINGSGROVE. N S W. 2208. 

Wholly Australian owned, and the largest manufacturer 

of resistivp rnmnnnpntc in tKo C/M.thnm _ 


All these components are available through most electronic suppliers 
but for detailed technical information complete the coupon and post to-day 

MEJ AL GLAZE □ WIRE WOUND □ RHEOSTATS □ FILTERS □ POTS □ 
CAPACITORS □ SWITCHES □ RELAYS □ REED SWITCHES □ INDICATORS □ 


NAME 


ADDRESS 



4/8/75 
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preamplifier and the power amplifier. 
The output signal level of the 
preamplifier should be such that 
preamplifier noise slightly exceeds 
shifter noise. This ensures that the signal 
to noise ratio of the system is limited only 
by equipment preceding the shifter. 

If it is more convenient to provide 
extra gain in the shifter itself, this can be 
done by adding R64 and C22 to reduce 
the feedback around IC1. Making R64 = 
15k raises the gain by 26dB which, in con¬ 
junction with a —26dB attenuator at the 
output, allows the unit to be coupled 
directly into microphone lines. However, 
although adequate for public address, 
the signal to noise ratio will not be par¬ 
ticularly outstanding—741's are not exac¬ 
tly the best microphone preamplifiers! 
Raising the gain by 10dB (R64 = 120k) 
is generally useful when involved with 
DIN domestic levels of around 200mV. 

Fig. 7 shows the residual modulation 
placed on a processed 1kHz sine wave 
signal by the frequency shifting network. 
This depth of modulation is less than 
0.5dB peak to peak, and remains con¬ 
stant at all levels up to the point of clip¬ 
ping where it greatly increases. Fig. 8 
shows the output with the shifter well 
into clipping. 

At frequencies lower and higher than 
1kHz, the residual modulation perfor¬ 
mance deteriorates due to departures 
from exact quadrature of the two audio 
signals produced by the phase shifting 
networks. This deterioration is not 


serious in practice and, for normal 
applications, does not justify the 
increased complexity of more accurate 
phase shifting networks. Fig. 9 shows 
the treatment of 1kHz square waves, 
while Figs. 10 and 11 show the perfor¬ 
mance with sine waves of 100Hz and 
20kHz respectively. 

The power supply is quite straightfor¬ 
ward, consisting of bridge rectifiers and 
1C regulator (IC8 and IC9) circuitry provi¬ 
ding outputs of plus and minus 15 volts. 
By using a 6VA mains transformer, up to 
80mA at plus and minus 15 volts may be 
taken from the shifter's supply for 
external use. If it is desired to feed loads 
as low as 2k ohms without loss of low 
frequency response, then the output 
coupling capacitor, 05, should be 
replaced with two 33uF 10V tantalums. 

Alignment of the frequency shifter is 
fairly straightforward. Below are step by 
step instructions: 

• Clip crocodile lead to output of IC4 
(pin 6). Adjust oscillator amplitude to 9V 
p-p on CRO, or 3V RMS on meter. 

• Adjust R31 and R38 for minimum 
5Hz at output. 

• With 1kHz input, adjust balance pot, 
R35 and R40 for minimum amplitude 
modulation of output. 

• Adjust gain at 1kHz to unity (or as 
desired) with gain pot. 

• Repeat and check settings. 

Sufficient circuit details have been 
presented to allow those constructors 
possessing the requisite experience and 


initiative to build their own units. Normal 
design practice would dictate that the 
components be mounted on a PCB, and 
this is the course we would recommend. 
Note that the power supply regulator ICs 
should be mounted on suitable heat¬ 
sinks. 

However, a more convenient course 
for many readers would be to purchase 
the shifter unit from Surrey Electronics, 
England, who manufacture it under a 
royalty agreement with the University of 
Manchester Institute of Science and 
Technology. The unit may be purchased 
either as a kit of component parts or as 
a pre-assembled and pre-aligned 
module, as pictured in Fig. 5. Complete 
shifter units made up in cases with balan¬ 
ced line inputs and outputs are also 
available, intended mainly for profes¬ 
sional and studio users. 

Finally, it must be emphasised that the 
frequency shifter should be regarded as 
a useful device in situations where good 
installation practice has already been 
followed, but a further increase in gain 
is required. It should not be used as an 
excuse to avoid proper planning in the 
first place. 


EDITOR'S NOTE: The frequency shifter 
described here is not intended as a regular EA 
constructional project and, as such, no further 
information will be available through the Infor¬ 
mation Service. Readers should direct their 
enquiries to Surrey Electronics, The Forge, 
Lucks Green, Cranleigh, Surrey GU6 7BG, 
England. £ 
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You won’t find a 
better bunch of ’scopes 
for love nor money. 

Technicians who use oscilloscopes are a very interesting bunch of fellows 
too, with a common interest and desire for technical excellence. Yet every 
individual is a specialist in his field. That's why more top technicians 
choose Tektronix oscilloscopes . . . technical excellence and specialised 
capabilities for every measurement task. Tektronix offers the best 'scope 
in your performance and price range. So call a Tektronix Sales and 
Service office . . . you won't find a more helpful bunch of fellows. 


100 MHz 465 

Dual Trace 5 mV 
Delayed Sweep 5ns 
Bright 18 KV 



Tektronix Australia Pty. Limited, 80 Waterloo Rd., North Ryde N.S.W. 2113 
SYDNEY 888 7066 MELBOURNE 81 0594 ADELAIDE 223 2811 PERTH 217 8855 BRISBANE 31 2896 
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Turn and brake lights 
for a trailer 

An inevitable problem for a motorist who acquires a trailer of some 
kind is the extension of the flasher and brake light functions to the 
trailer without upsetting their behaviour, or that of any monitoring 
lamps on the dash board. This simple unit solves all these problems 
and provides monitoring facilities as well. 

*by L. J. STUBBIN 


Having recently purchased a boat 
trailer, and wired up the usual power 
coupling to provide tail lights, brake 
lights and flashing direction indicators, 
several inadequacies of this basic system 
became apparent: 

1. The flashing rate of the turn indica¬ 
tors is slowed drastically, to the point 
where, in daylight, other drivers could 
fail to notice that they were operating. 
Given the right circumstances, this could 
result in a serious accident. 

2. The extra load placed on the flasher 
relay could lead to premature relay fail¬ 
ure, particularly with the trailer attached, 
which could be extremely hazardous. 

3. Although a change in the flashing 
rate would warn the driver that a flasher 
lamp had failed, there is no indication 
of which lamp has failed. It could be 
either on the car or the trailer. 

4. In the author's case, a warning de¬ 
vice is fitted to indicate any failure in the 
brake lights. The extra load of the trailer 
brake light renders this device valueless, 
as it is designed to operate with the load 
of two brake lamps only. 

The unit to be described eliminates all 
of these problems, and is failsafe should 
any of the transistors fail. If, for example, 
any transistor goes open circuit, the 
associated dashboard mounted warning 



*9 Black St, Yeerongpilly, Queensland, 4105 


lamp will not light. If TR1 goes short 
circuit,the associated trailer lamp and 
warning lamp will be permanently alight, 
as long as the trailer is connected. Other 
failure conditions and their indications 
can be easily deduced by the reader. 

The system consists of three identical 
sections; TR1, TR2, TR3, and an indicating 
lamp. Each section is operated by one 
of the three signalling functions; either 
one of the flasher circuits or the brake 
light circuit. Each signal is fed to the 
appropriate TR1 via an isolating resistor, 
R1. 

Each TR1 collector is fed from the car 
battery, preferably via the ignition switch. 
Each trailer lamp is supplied from TR1 



The complete unit. TR1, TR4 and TR7 (top 
of picture) are bolted to the box , which 
serves as a heatsink. 


+ 12V VIA IGNITION SWITCH 



emitter via R2 and the trailer coupling. 
The value of R2 is such that with a typical 
18 to 21 watt lamp, sufficient voltage is 
developed across it to switch on TR2 via 
R3, and in turn TR3 via R4. If the trailer 
lamp is not of this wattage, the value of 
R2 must be calculated to develop at least 
0.6V when passing the lamp current. TR3 
collector is common with TR1 collector 
and its emitter supplies LP1 direct. Thus 
the dashboard mounted warning lamp 
lights each time its associated trailer lamp 
lights. 

The unit is built onto a printed board 
and mounted in a diecast box 4V/' x 3V/' 
x 2". The circuit board is designed so 
that the three power transistors may be 
bolted to one side of the box (for heat¬ 
sinking) after assembly of the printed 
board. The assembled board is sup¬ 
ported by three bolts, nuts and spacers. 
The power transistors must be insulated 
from the box in the usual way, and the. 
mounting holes de-burred to prevent 
short circuits. 

All components other than the warning 
lamps are mounted on the printed board. 
The warning lamps are mounted on the 
car dashboard, but the actual mounting 
method must be left to the individual 
constructor. The lamps are connected to 
any convenient chassis point behind the 
dashboard.* 

It is desirable to attach the unit rigidly 
to the car, normally in the boot, and to 
this end a pair of mounting brackets 
should be attached to the box to suit the 
installation. 

Wiring of the unit is fairly straightfor¬ 
ward, but coloured hook-up wire will 
simplify the procedure. The three trailer 



Fig. 7. Circuit of the complete unit. It consists of three identical sections , TR1, TR2, 
TR3 and an indicating lamp. An alternative arrangement, using a LED indicating 
lamp , is shown in Fig. 5 and is somewhat simpler. 
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One year from now 
you’ll be able to read this 
circuit as easily as the back 



of a cornflakes packet 


You don't need to be an 
Albert Einstein to learn about 
electronics. 

All you need is youth, 
enthusiasm, and someone who'll 
give you the chance to learn at 
the right speed. 

That's what an electronics 
apprenticeship in the army will 
give you. 

A year from now you'll be 
able to read this circuit standing 
on your head. And you'll be well 
on the way to gaining qualifica¬ 
tions that will make you valuable 
to employers everywhere. 


So if you're between 15 and 
17 in January and you want to 
get into electronics, this is prob¬ 
ably the best opportunity you'll 
ever get. 

Fill out the coupon and we’ll 
send you more details. Or pick 
up the nearest phone and call the 
Army Careers Adviser in your 
city. (Closing date 13th August.) 


Townsville 71 6784, 
Brisbane 311031, 
Newcastle 2 5476, 
Sydney 2121011, 
Wollongong 28 6492, 
Canberra 47 6530, 


Melbourne 61 3731, 
Launceston 311005, 
Hobart 34 7077, 
Adelaide 223 2891, 
Perth 224355, 
Darwin 89 0911. 


Authorised by the Director-General of Recruiting, Dept, of Defence and by the Dept, of the Media. 


To Army Careers Adviser 
G.P.O. Box XYZ in your 
nearest State Capital City. 
Please send me information 
about Apprenticeships in 
the Army. 

Name 


Address 


i 
i 
i 
i 
i 

i army 

Itk a great life Jr 


Post Code 


Date of Birth 


AAP4.FP.45 
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Above: The printed 
circuit pattern re¬ 
produced full size. 
Other forms of wir¬ 
ing could be used. 


Left: The compo¬ 
nent layout, seen 
from the compo¬ 
nent side of the 
board. Use of LEDs 
will reduce the 
number of parts re¬ 
quired. The same 
board can be used. 


connections and the main supply lead 
should be 23/0076 wire or heavier, while 
the signal and warning lamp leads can 
be 10/010. The links on the board should 
also be 23/0076. 

The wires should be taken through 
grommetted holes in the box. The warn¬ 
ing lamp wires and the supply wire will 
have to be routed through the bodywork 
of the car up to the dashboard for final 
connection. The signal wires may be 
connected directly to their respective 
lamp sockets in the boot. The trailer 
wires are taken to their respective trailer 
coupling points. 

With the unit completely assembled 
and fitted to the car, and the trailer con¬ 
nected, it can be tested. Start the engine, 
reduce speed to idle, switch the head¬ 
lights on, wet the windscreen, and switch 
the wipers on. This gives approximately 
worst case conditions, under which the 
unit must function normally. 

Switch the flashers on while applying 
the footbrake and check that all trailer 
lamps and warning lamps operate cor¬ 


rectly. Disconnect the trailer coupling 
and check that no warning lamps light. 
If any malfunction is found the unit must 
be carefully checked for wiring mistakes 
or faulty components. 

If desired, LEDs can be used for the 
warning lamps, at substantial cost sav- 

PARTS LIST- 

1 Diecast box, 4 2 Ain x 3 2 Ain x 2in 
1 Printed board 
3 TIP3055, TIP33A 
3 BC178, BC212L 
3 2N3643 
RESISTORS 

3 68 ohms, Vi watt for flashers, 1 
watt for brakes 
3 0.51 ohm, 5 watt 
3 100 ohms, Vi watt 
3 390 ohms, Vi watt 
3 12V, 100 mA bezel lamps 
Mounting lugs 
Grommets 

23/0076 hook-up wire 
10/010 hook-up wire 
Bolts, nuts, spacers etc. 


4- 12V VIA 
IGNITION O' 
SWITCH 


LEFT 68A 

FLASHER 0——MMr 
CAR 



LEFT 
FLASHER O - 
TRAILER 


ings, since TR3 can be eliminated, the 
LED being supplied via R4. In this case, 
R4 will probably have to be reduced in 
value, to as low as 150 ohms, depending 
on the LEDs used. Mounting the LEDs 
is more critical, to ensure good daylight 
visibility. The authors units uses LEDs. 

It will be noticed that one circuit 
module on the printed board allows for 
the duplication of R2. This modification 
covers the possibility of the trailer being 
fitted with two brake lights. The addition 
of a second R2 maintains the correct 
voltage drop across R2 to give correct 
operation of the unit. 

If the circuit operates normally, failure 
of one brake lamp is indicated by only 
a momentary flash from the warning 
lamp when the brakes are actuated. This 
feature should be checked by removing 
one trailer brake lamp when testing. If 
the warning lamp lights normally with 
only one brake lamp operating, a half 
watt resistor between 220 and 470 ohms, 
connected between TR2 base and emit¬ 
ter will be required. 

As described, the unit suits 12 volt 
negative chassis systems. For positive 
chassis, TR1 = TIP2955, TR2 = BC108 
etc., and TR3 = 2N3638A or similar. The 
unit has not been tried on 6 volts. 

Metal case transistors are not recom¬ 
mended for this unit, since they would 
have to be mounted outside the case 
with the attendant risks of short circuits. 
Note also that Motorola power transistor 
pin connections are the reverse of the 
Texas types specified. 


PLEASE NOTE 

This project is one contributed to our 
Kitsets-EA Competition. As such, it has 
not been through our laboratory and 
should not be regarded as a regular "Elec¬ 
tronics Australia" project. We will 
therefore not be in a position to answer 
postal queries about its operation, or sup¬ 
ply back-up information, diagrams, etc, 
beyond what is published. And while we 
may quote the contributor's name and 
address, to authenticate the article, the 
contributor is under no obligation to ans¬ 
wer letters about his project. That is 
entirely a matter of his own inclination and 
convenience. 
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Forum 


Conducted by Neville Williams 


Why the ban on some colour TV sets? 


There has been more heat than light in the recent discussion about 
the banning of certain transformerless colour television receivers. It has 
been interpreted as a defensive ploy by entrenched interests against 
further partitioning of the market. Others see it as a stick-in-the-mud 
attitude by Australian Electricity authorities, but neither suggestion 
squares with the facts. 


The whole affair can, indeed, be 
reduced to purely technical considera¬ 
tions—but they have to be separated out 
from emotions that are as recent as the 
colour TV tariff inquiries, and as ancient 
as the early AC/DC receivers. 

Even the word "transformerless" has 
an emotive quality far beyond its tech¬ 
nical significance. I'm one of its victims! 

There was a time when the mains sup¬ 
ply to many buildings and many homes 
was 240V DC. As a young man, I can 
remember working on those early DC 
and AC/DC receivers with their series 
heater strings, a large dropping resistor, 
or barretter tube, and that vicious arc- 
happy supply running straight into the 
circuitry, with one side connected direct¬ 
ly to chassis. 

How we hated working on them. We'd 
clear the wooden test bench and perch 
on a wooden stool with feet tucked into 
the wooden rungs. 

But, just when transformerless sets 
might have been forgotten, a new 
generation of factory testers and ser¬ 
vicemen were faced with the same old 
problem in a different guise—valve bat- 
tery/mains portables involving a direct 
connection to the supply line. With their 
frail valves and skimped design the sets 
needed more than their share of atten¬ 
tion and, for the unwary serviceman, they 
had a bite like an alligator! 

It was in about this same era that one 
of the then major local TV manufacturers 
released a transformerless TV receiver 
—notable because just about everyone 
else was following conventional local 
practice. 

Servicemen and others were quick to 
condemn the move as retrograde and 
dangerous, both for themselves and for 
users who might conceivably come in 
contact with the internal metalwork—and 
the mains! 

The supply authorities didn't like them 
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either but they could scarcely object to 
them on safety grounds, provided the 
cabinet and the peripherals effectively 
isolated the user from the internal circui¬ 
try. In fact, a properly designed transfor¬ 
merless receiver would have to be safer 
than a radiator or a toaster, where the 
element usually remains accessable to 
prying fingers, or a spoon in the hands 
of a tiny tot. 

There was a hassle with some supply 
authorities about a possible DC com¬ 
ponent being fed back into the mains 
but, for the industry at large, this was an 
academic point. The real rub was the 
allegedly "nasty", "risky", "clumsy", cir¬ 
cuitry. 

As for other television receiver 
manufacturers, it was "convenient" to 
have a competitor's products sniped at. 

Overseas, transformerless designs 
continued to be as much the rule as the 
exception but, then, foreigners are such 
peculiar people! Englishmen carry furled 
umbrellas; Germans make up huge 
words, and so on. If they chose to 
tolerate transformerless circuitry, that 
was their funeral! 

Speaking of funerals, I am not aware 
of any fatality in Australia, to either a ser¬ 
viceman or a user, resulting from a 
transformerless TV receiver. But the 
emotive quality is still there, not far 
below the surface. I didn't like them in 
my younger days; I still don't like them. 
And neither do a lot of other people! 

However, with the arrival of colour 
television, various aspects have had to 
be evaluated afresh. A colour TV 
receiver draws significantly more power 
than its monochrome counterpart and, 
particularly these days, substantially 
rated power transformers are a costly 
item. They add weight to already heavy 
receivers and, no less important, their 
radiation field can upset the behaviour 
of colour picture tubes. 


Despite this, various manufacturers 
here and overseas have still settled for 
a conventional mains transformer on the 
grounds that, notwithstanding their 
problems, they do represent a reliable 
and convenient source of voltage. 

Another group of manufacturers has 
opted for a "half-way" compromise. 
Using a bridge, they rectify the incoming 
mains voltage directly to produce a DC 
supply, and then use this to power a 
high frequency solid-state converter, 
operating in conjunction with what is 
virtually a ferrite cored power transfor¬ 
mer. This provides the requisite voltage 
and current for the receiver proper, 
while also isolating the relevant circuitry 
from the mains. It is an elegant scheme 
in some ways but it does involve more 
things to go wrong! 

The third group? Well, they're the 
ones who have opted for a simple, 
transformerless approach, and they're 
the ones who are currently in trouble 
with the Australian supply authorities. 
And, strangely, the group includes some 
prestigious and expensive brands—so it 
isn't a matter of a cheap and nasty 
approach. 

And it isn't the matter of the sets 
being transformerless in the earlier, 
emotive context. 

The real problem is that many of these 
receivers use half-wave rectifiers operat¬ 
ing directly from the mains to produce 
the requisite DC for the actual receiver 
circuitry. In so doing, they cause a flow 
of rectified AC (virtually direct current) 
through the mains wiring and the local 
distribution transformer, typically about 
three-quarters of an amp. 

Because of wiring conventions and the 
fact that most receivers use a positive 
supply rail, they will tend to rectify (or 
load) a particular half-cycle of the supply. 
The asymmetric loading will therefore 
tend to be additive, making things 
uncomfortable for the distribution trans¬ 
formers, which would tend to saturate 
magnetically sooner than would other¬ 
wise be the case. 

That is disturbing enough but there is 
more to come. The flow of direct current 
along the neutral line raises the potential 
of the line above the ground by the 
product of current times resistance. This 
in generally regarded as undesirable in 
itself but it can lead to localised problems 
if the neutral is accidently grounded at 
an isolated point in the system. 

In Australia, supply authorities tend to 
favour the alternative MEN (multiple 
earth neutral) system, whereby the neu¬ 
tral line is grounded at the point where 
it enters customer's premises. This 
minimises IR drop, and keeps the neutral 
line very close to earth potential 
throughout the entire network. 

But it also means that current normally 
carried by the neutral line is shared by 
the parallel earth path-a random mixture 
of water pipes, gas pipes, telephone and 
power cable sheathing, and the ground 
itself. As long as the current flowing 
through this parallel path is AC, no 




special difficulties arise but, if there is a 
DC component, it produces electrolysis 
in the metal/earth interface, hastening 
corrosion by an alarming degree. 

In Sydney, the Water Board has 
nominated a figure oflO millivolts as the 
maximum potential difference they are 
prepared to tolerate between their pipes 
and the surrounding earth. Above this, 
electrolysis can make a significant dif¬ 
ference to the service life of buried pipes. 
How does this figure relate to the pos¬ 
sible effects of transformerless TV sets 
using half-wave rectifiers? 

Some have argued that the DC effect 
of the suspect receivers was much less 
than the load current and that only a 
small portion of it travelled via the earth 
path. In fact, it would appear that the 
total DC load of such a receiver flows 
through the mains and, with overhead 
wiring in particular, most of it travels via 
the earth path rather than via the neutral 
conductor. 

Seeking a positive answer, electricity 
supply authorities in Sydney made up 
thirty black boxes simulating the load of 
suspect TV receivers and installed them 
in customer's homes in various districts 
and in a likely distribution density. They 
then measured the potential of the ser¬ 
vice pipes in relation to ground, with 
rather disturbing results—a potential dif¬ 
ference in some cases of up to 300mV, 
or thirty times the maximum figure set by 
the Water Board! 

If the current were to flow uniformly 
through and from metal structures, it 
would not be quite so bad but, in fact, 
it tends to find paths of lowest resistance 
and to concentrate along those paths. 
Under worst case conditions—say amps 
of direct current flowing from a large 
block of home units—the concentration 
could cause intolerable corrosion at 
specific points on underground pipes 
within a matter of months. 

In the magazine "The Contractor" 
published by the Sydney County Council, 
it is claimed that one ampere of direct 
current discharging from an 
underground metal structure can remove 
approximately 9kg of iron or 34kg of 
lead, in a year. Whose iron and whose 
lead is anybody's guess, because current 
flowing through underground pipes and 
structures is no respector of premises! 
A's TV receiver may damage his own 
pipes, or B's or C's. 

It is against this background that 
various supply authorities made 
representations to the Australian 
Government to restrain the importation 
or manufacture of transformerless 
receivers using half-way rectifiers—not 
because they were merely transfor¬ 
merless, or unsafe to users, but because 
they were likely to produce damage by 
electrolysis. And the figures certainly 
support this contention: one survey that 
I know of, carried out by a prospective 
importer, turned up DC components 
from a variety of European receivers 
ranging from 720-850mA. 
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/ockets 

Whatever your 1C connection need, we can 
solve your problem - from our complete line of 
800 standard socket products. 



DUAL-IN-LINE 
TO PATTERNS 
BREADBOARD 
FLAT PAK 
WIRE WRAPPING 
ACCESSORIES 

SOCKETBOARDS / SYSTEMS 
AVAILABLE FROM 


GENERAL ELECTRONIC SERVICES 
PTY. LTD. 

114 Alexander St, Crows Nest 
N.S.W. 2065 Australia 
Phone 439-2488 


TECHNICIANS! 

Special Prices on Test Equipment 




YF-2DK YF-330 



High-Sensitivity 
Multitester 

20*000 Ohms Per Volt DC, 
10,000 Ohms Per Volt AC 
V.DC: 0—5—25—125—500 
& 2.5K Volts 

V.AC: 0—10—50—250— 

1000 Volts 

DC Current: 0—25uA— 
250mA 

Resistance: 0—RxlO— 
RxlK Ohms 


High-Sensitivity 

Multitester 

V.DC: 0.3V 3V 12V 30V 
120V 300V 600V 1.2kV 6kV 
<20ku V) 

V.AC: 6V 30V 120V 3007 
1.2kV (8k»i'V) 

DC Current: 0.06mA 3mA 
30mA 300mA 12A (300mV) 
Ohms. Range — xl 
xIOOxlk xlOk Midscale — 
25» 2.5kU 25k« 250k u 
Maximum — 5ku 500ku 
5Mu 50Mii 


★ Replaces buzzer and bells and danger of 
inductive kickback. 

★Audio tone varies with resistance (0 to 50 
OHM). 

★Open circuit 9V at the probes. 

★Short circuit current 6mA. 

★Fits your hand and your tool box. 

★Safe for semiconductors. 

★Measures only 70mm x 35mm x 95mm. 


FOR INFORMATION AND PRICES TELEPHONE 


AUSTRALIAN TIME EQUIPMENT PTY LTD 

192 Princes Highway, Arncliffe, N.S.W. 2205 
Phone: 59 0291 
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LOW COST, HIGH RELIABILITY TRIMMERS 



The outstanding physical qualities of 
ceramic have been recognised for thousands 
of years... today, high density, stable and 
low loss ceramics of foremost quality are 
employed by Kobayashi (Japan) in the 
production of these rotary trimmer 
capacitors to ensure highly reliable, static- 
free operation. 

These compact, lightweight capacitors 
provide design engineers with an 
economical solution to-circuit design 
improvement in radio, television, 
communication and industrial equipment. 

Plessey take pleasure in offering these 
capacitors of which there are 27 types with 
capacitances ranging from 1.5 to 100 pF and 
working voltages of 200,250 and 350 VDC. 

Comprehensive technical literature is 
available on request to the Professional 
Components Division. 


PLESSEY • 

Plessey Australia Pty Limited 

Components Division Box 2 P.O. 

Villawood NSW 2163 
Telephone 72 0133 Telex 20384 

MELBOURNE Zephyr Products Pty Ltd 56 7231 
ADELAIDE K. D. Fisher & Co 223 6294 
BRISBANE L. E. Boughen & Co 70 8097 
PERTH H. J. McQuillan Pty Ltd 68 7111 - 
NEW ZEALAND Henderson (N.Z.) 6 4189 

AC 125 HOLT 



announce 
arrangements 
to market the 
highly successful 
range of 


SHIGH PERFORMANCE SPEAKERS 




STOCKS AND COMPLETE 
DETAILS AVAILABLE FROM: 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


BRANCHES: 

NEW SOUTH WALES Sydney: MSP DIVISION, 554 Parramatta Road, Ashfield 2131. Phone 7975757. Telex 24530 
Newcastle: Cnr. King & Darby Streets, 2300. Phone 25166. Telegrams 'Expanse" 

vir-mm a mw c. , ,M erra: Suites,™- Building, 23 Barrier Street, Fyshwick 2609. Phone 953431. Telegrams "Expanse". 
VICTORIA Miles Street, Mulgrave 3170. Phone 5604533. Telex 32095. 

QUEENSLAND Brisbane: 73-75 Jane Street, West End 4101. Phone 441631. Telex 40607. 

cm itu ahotJ?^'^ 2 ®™ e M ® rket ' Kean© Street, Currajong 4812. Phone 796155. Telex 77008. 

Kin 9 William Road, Goodwood 5034. Phone 2722366. Telex 82817. 

AUSTRALIA33 Railway Parade, Mt. Lawley 6050. Phone 71 0888. Telex 92121 
TASMANIA44-46 Garfield Street, Launceston 7250. Phone445155. Telex 58652. 
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FORUM 


As I mentioned earlier, all this has to 
do with technical design. If there are 
implications and overtones related to 
safety or marketing, they are incidental 
and emotive. 

There's that word again! 

If I'd had any doubt on its relevance 
they would have been dispelled by a 
question posed in Parliament by Mr. U. 
E. Innes, who reportedly asked: "if the 
Government would take steps to recall 
overseas colour television sets which 
proved dangerous when operated in 
Australia". 

Whatever Mr. Innes understood by the 
word "dangerous", and whatever the 
then Minister for Science, Mr. Morrison, 
meant in repeating it, I venture to suggest 
that the public interpreted it as a hazard 
to their own safety. That same evening 
I was rung twice by a major newspaper, 
seeking clarification for the sake of 
readers who might be at risk using the 
particular brand. 

I have an idea that my rather prosaic 
explanation of half-wave rectifiers, DC 
earth current and corroded pipes came 
as something of an anti-climax, however 
inconvenient such situations may be in 
the longer term. 

But, leaving politicians and news¬ 
papers to their own devices, I did en¬ 
counter a number of interesting 
observations which are worth noting: 

• Some authorities were actively con¬ 
cerned with the DC effect of early 
monochrome TV sets but they were 
prepared to accept up to 100mA per set. 
The figure still stands but it is of little help 
with the present-day problem receivers. 

• Certain authorities are adopting a 
harder line now than previously because 
they have changed over, in the mean¬ 
time, from an independent neutral to the 
MEN system. 

•While Australian supply authorities 
are particularly concerned about simple 
transformerless half-wave systems, they 
will not accept half-wave voltage 
doublers either. These do load both 
halves of the input cycle, but not sym¬ 
metrically, so that an unacceptable DC 
effect is still likely to be present. 

•A TV receiver—or any other de¬ 
vice—which sets up an unacceptable DC 
effect in the supply mains can be rejected 
by supply authorities, irrespective of age, 
source or brand. People who have 
bought unacceptable colour TV re¬ 
ceivers may therefore be faced with 
embarrassing confrontations with the 
supply authorities and/or distributor. 

The supply authorities have been 
specially exercised about new colour 
television receivers, partly because they 
represent a wave of new equipment, and 
partly because there seems to have been 
a tacit assumption that imported 
monochrome receivers draw so little cur¬ 
rent and are so few in number that they 
are hardly worth bothering about. To my 


mind both assumptions are suspect and 
any query about transformerless half- 
wave TV sets should apply to all sets, 
whether colour or monochrome. 

Two major questions arise from all this. 
The first: "Why is a practice, acceptable 
in Europe and elsewhere, unacceptable 
in Australia?" 

One factor seems to be that, with the 
common use overseas of non-polarised 
plugs and/or less rigid wiring conven¬ 
tions, transformerless receivers are more 
likely to be connected to the mains in 
random polarity, so that the DC effects 
may tend to cancel rather than to add. 
This, coupled with independent neutral 
wiring has, historically, diminished the 
apparent magnitude of the problem. 

I gather, however, that some European 
supply authorities have been disturbed 
by the Australian research into 
underground corrosion effects. It could 
lead to local research and a harder line 
in some countries. 

Finally, there is the problem of what to 
do about a colour receiver that is a can¬ 
didate for banning by local supply 
authorities. 

The standard answer is to purchase a 
240/240V isolating transformer and use it > 
between the receiver and the power 
point. Although the combination will still 
present a non-symmetrical load to the 
mains, the DC effect will be eliminated. 
It sounds like an easy answer—until you 
go looking for such a transformer! 

First off, the transformer would almost 
certainly have to be positioned outside 
the receiver cabinet. As a free-standing 
unit, it would be subject to rigid (and 
costly) specifications covering input and 
output connections, physical construc¬ 
tion and primary/secondary insulation. 

But that is not all. While the DC effect 
is isolated from the mains, it is concen¬ 
trated instead in the secondary of the 
transformer. As a result, while a full-size 
solid-state colour receiver may represent 
a load of less than 200W, the flow of 
about 700mA DC through the primary 
would cause so much core saturation 
that something like a 750W transformer 
would be necessary. 

And a 750W 240/240V isolating trans¬ 
former, meeting official specifications, is 
very large, very heavy and very expen¬ 
sive: typically between $80 and $100. 

It may be possible to dream up some 
other way around the problem which 
would not necessitate substantial 
modification to the receiver proper. We 
would certainly hope so. 

All told, people who have bought 
unacceptable colour receivers are in an 
unenviable position. It will be interesting 
to see whether the supply authorities 
close a blind eye to those that came in 
before the floodgates were- closed. If 
they don't, and if users are faced with a 
bill for $100, there could be a legal situa¬ 
tion centring on whether receivers were 
sold in Australia in defiance or neglect of 
standing regulations about the DC com¬ 
ponent fed back on to the mains. 

A nasty situation indeed. £ 


Know 

Where 
You are 
Going 

Choose a career in the field of 
Electronics — the Nation's most 
progressive and fastest expand¬ 
ing industry. 

Advancement in this modem 
science demands technical 
ability, a sound knowledge of 
basic principles and applications. 
You can master the subject by 
training at the Marconi School, 
and be ready to grasp the oppor¬ 
tunities that occur in the various 
branches of Radio Technology. 

BROADCASTING 

A thorough grounding is avail¬ 
able to students in the broad¬ 
casting field, leading up to the 
P.M.G. Broadcast Station 
Examination. 

COMMUNICATIONS (Marine) 

An extension to the Broadcast 
Operators course and extending 
into the fields of Navigation Aids 
and Electronic Devices used in 
mobile communications as re¬ 
quired by the P.M.G. Certificates 
of Proficiency. 

APPLIED SERVICING 
Comprehensive training in the 
maintenance and repair of radio 
and television receivers offers 
substantial rewards to compe¬ 
tent technicians. Marconi School 
training covers all aspects of 
radio and television receiver 
circuit applications, practical 
exercises in fault finding and 
alignment procedures. 

The Marconi School Radio Servicing 
correspondence count is approved by 
the N.S.W. Apprenticeship Commission 

Classes are conducted at: 

67 Lords Road , Leichhardt. 

Day: 9 a.m. to 4 p.m. 

Evenings: 6 p.m. to 8.30 p.m. or 
by Home-Study Courses f «except 
practical instruction on equip¬ 
ment). 

SEND FOR PROSPECTUS 
There if no obligation 

NAME. 

ADDRESS 

MARCONI SCHOOL OF WIRELESS 
Box 218,P.O., Leichhardt 2040 

A service of 

AmalgMMtetf tors less (Aastralmla) IM. 
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MATHEMATICAL 

'calculator 

Reverse Polish 
Notation, 3 level stack 
plus separate accumulating 
memory 8 digit display 
Logs antilogs, sine, cos, 
tan etc., square root, 
squares, pi, reciprocals. 

We can't do it justice 
here so call in and see 
one or check page 59 of 
our new Catalogue 
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DIGITAL MULTIMETER 

Full three digits. 

Less than 2" high. 
Automatic zeroing. 
Automatic polarity. 

Battery powered. 
tnc/um MOS/LSI 
^jd/^construction. 

Low, low price. 
Drop-proof. 



SONY SPECIAL 

Compact 18” VHF/UHF 
Trinitron Colour TV 

The KV-1800AS from Sony being full PAL and incorporating the 
world famous Trinitron colour system, always brings you the highest 
quality colour pictures that are truly enioyable lo watch It is also 
designed lo*comply with the Australian Broadcasting Control 
Board s Recommended Standard tor Colour Television Receiver? 
and the Australian Standard AS31 59 with regards to safely If you 
want a colour TV that gives you full colour enjoyment with simple 
and easy operation, the KV-1800AS will be the wisest choice 

• All solid-state circuitry including ICs for highly reliable quality 
performance over many years 

• Built-in Automatic Colour Control circuits for the best colour 
without troublesome colour adjustments 

• AFT (Automatic Fine Tuning): No need for tuning adjustments 
when changing channels 

• Vertically straight cylindrical screen effectively prevents annoy¬ 
ing light reflections 

• Easy to use with well-arranged controls on the front 

• Convenient VHF/UHF selecting button to make channel selection 
simpler 

• Compact easily-movable walnut-finished cabinet with wide 18' 
screen ideal for family viewing 

Large 6in heavy duty 8W flush mount speakers with chrome grill 



NORMAL 

PR/ce 

$ 679 '°° 



TOWERS' INTERNATIONAL TRANSISTOR 
SELECTOR. (T. D. Towers) 

Our latest data book from Foulsham has over 140 
pages of computer listing (for the most up to date 
print out!) of over 10.000 transistors - ratings, 
characteristics, identification, manufacturer etc 
UK listing with addresses CV numbers etc 
Essential for the professional or keen hobbyist 
at $11.25 


KITS 



200m 
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KIT 
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All our kits use top quality component 
where possible to the specs given in articles. 
Occasionally we are forced to substitute 
alternative components because of availability 
problems, but these are checked out with 
magazines concerned. 



Special purchase of components enables us to 
AtPUCE he price of this kit Presented in 

two stages 

Basic 20MHz Canter has 4V, decade LED 
readout with leading zero suppression Crystal 
timebase for self calibration or ext. cal IM/50pf 
input impedance and 50mV to 10V rms sensi 
tivity. There can t be a better.cheaper mstrur 
anywhere Now reduced ti 

200MHz Prespaler extends the - ":apaE>ility of the 
basic 20MHz by a factor of ten. Well worth 
buying the complete kit for jusU 
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KIT79 ET702 Radar Intruder Alarm 

Uses microwaves to detect movement within I 
10M range by the Doppler principle Now you^ 
can build a unit that operates on the same 
principle as the professionals use Even works 
through timber and plastic wall panels and 
screens" Operates from mams or batteries 
(extra) Complete kit $54.00 (p&p SI 001 
CL 8960 Radar module $32 00 (p&p SI 001 
ET702 PCB $1.75 

DON'T FORGET OUR AMP KITS 

Playmaster 143 $69.90 E TI422 $118.00 (no rear panels now) 

•PIT56 High Power Strobe IE.T. /Vug 71/25 
Top Protects) Ideal for parties, dances etc to 
create dazzling effects Uses large 7" satin fim- 
reflector exactly to original specs Single tube 
can easily be converted for 2 tube operation 
Don't confuse with cheap, less powerful units 
Now only $22.50 (p&p SI 00) Strobe Caps 
6 5 uf 250Va.c $3 50 each 




£. A. July 75) 

The only kit with a PRE- PUNCHED HEAVY DUTY ALUMINIUM BOX 
t (saves a lot of hard work!'!).We also give you a prewound secondary to simplify 
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*609 

*30 service 

Call 


Ideal for small transistor powei 
supply etc. (P/S will give either 
6 or 9 volt outputlSpecial insulation % 
between primary & secondary __ V 
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( fintabb 
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. , 27 MHz BASE 
AERIAL. High-gain tx&e loaded 
Vertical P5£'GP7hi> magnificent 
ae rial with am overall height of IS ft 

■ - —^£egtines a gain of 

¥D£>. The rmtdiing^' stab places it 


in gate of high as JR PR in signal to 
wise ratio 7 ^ - ' 


CENTRE LOADED ROOF ANTENNA 

Only 18in high but works as well as a full quarter wave of 108m 
All parts chrome plated on brass or stainless steel spring included 
& supplied with coax cable &cconncctor 

ptp gpoo 


CarMia fry 
- fnodrt&d'me. 


311 CENTRE LOADED GUTTER 
LIP ANTENNA 

Clips on the ram gutter of any 
^vehicle Can be installed or temaved 
instantly without tools" 18m high 
&ssupplied with coax & plug 



i G.F.A. CENTRE LOADED TRUNK 

Amount fibre glass antenna 

Ideal long range antenna for the 
l person who does not wish to dull 
Wholes m is vehicle, simply clamps 
l to boot or bonnet lip 48m long 
I & supplied complete with coax 
^ & plug 


MODEL FS-30 ! 15 Watt SOLDERING IRON 

This fantastic little iron operates from any 12 volt AC or 
DC source (car battery or 12 volt 1 2 amp Transfoimer 
Complete with plated tip, & 9M lead Ideal for 
Transistor servicing & general home repairs 

yy90 p * peOc 





CIGARETTE LIGHTER 
I.PLUG to suit 


wmmim 


1 Wmr 


PC drill runt oil 4 UM3 cvllt or 6V dc at 600mA rt 
ai 2500 ipm drilling holes Irom 0.0236 to 0.059” 
Ideal lor all PC drilling, model makers, jewellers. This 
- >w line ai *15.75 IP A P 7Scl 


pip 75c ~ 
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BIG DICK' POWER SUPPLY 
So many people have been asking for a bigger 
supply than our popular Dick So here it it 
Two ranges 0 12V-24V with a max current 
of 1.5A 3 transistor 7 diode circuit with meter 
readout ol Voltage and Current Voltage telec 
tor and variable control Measures 18 5 x 10 5 x 
8 5 cm weight I 5 kg (it's that well made") 
Specially designed lor instrument supply and 
the service bench Fully regulated Simply 
connect leads directly into Big Dick or mount 
and connect terminals supplied Value at $39 50 
Ip&p $3 001 
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BC640 
B0266A 
BD267A $1.95 


75c 

$1.95 


R ElJfrhO amp. / 
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JABEL ALIGNMENT 

TOOL PACK No. 2 

A handy set for the serviceman and specially intended 
for colour TV work. Two non conductive tools, one 
with two screwdriver blades, the other with hex head • 
type keys, to fit most cores Supplied in case at only $1.2! 
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TD1300TAPE RECORDER SWITCH 
AUDIOPHILES & TAPE ENTHUSIASTS GRAB 
ONE OF THESE II 

YES THIS LITTLE UNIT IS THE ANSWER TO 
YOUR PRAYERS 

No need for messy patch cords here Now you can 
simply switch between your audio gear 
Switch directly from Tape No.l into Tape No 2 
for record. Tape I to Tape 2 as well Also amplifier 
into Tape No.l or Tape No.2. One amp only is 
required. This is handy for disc recordings onto 
tape. In addition to all of these handy features 
you have playback control for Tape Nol and 2 

The unit comes in a brushed anodised attractive 
looking aluminium case fitted with 3 Professional 
DIN-type sockets m the rear. The six long life 
push button switches are in smart black plastic 
and automatically cancel each other out when 
another switch pisition is selected 
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Euy to operate'with slider contr 
inputs which can bo individually 
600 ohm to 50k Also has phono 
ponte from 30 to 20.000 Hi 
| (2 x 216). Use a 4 channel mor 
stereo mixer. Only $44.86 


magnetic input. 
Battery powered 
or 2 channel 


HEWTMFR& 
pK\ce. LiST 
NOW availa&lz^ 
(ye* Bciosm&MU) 
ABNO 


&ONLY at *35 vo 

JAYEM MODEL L-55 FET MULTITESTER 

FuUy solid state FET VOM. the ideal instrument lor field 
service engineers for Radio,Telivision. Communications 
& Electronic equipment maintenance It offers portability 
& high accuracy at low cost 

DCV 0 3 1.2.6.30.120.600V ACV 3.12.60.120.600BV 
(10K ohm/V) INPUT IMP 10 Megohms all ranges DC 
MILLI AMPS 12.120mA. OHMS 0 1 K ohms! 10 ohms 
centre scale)0 100K ohmsOK ohm centre scalelO 10 
Megohm! 100k ohm centre scale)01000 MegohmdO 
Megohm centre scale)BATTS lx Eveready 216 
lx Eveready 916.Meas 130x90x50mm Include^ 1 Q — 
Megohm Isolation Probe . m ^ 
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LISTENER 1 "V” TYPE ANTENNA 

Covers 3 to 30mHi with special trap - completely 
assembled and ready for installation Ideal for 
"DX " reception $18.75 p&p $1.00 

HAM HIGH QUALITY LOW NOISE FET RF 
AMP MODULES 

These units are designed to be simply connected 
between the aerial and receiver of any 19, 6, or 
2 metre unit. You can even mount them right at the 
aerial if you require maximum performance Input 
impedance 50 75 ohm. noise factor 5 6 db gam 
20 30 db. operating voltage 9-12 VDC @ 15 MA. 
dimensions. 70mm x 30mm x 15mm Fully wired & 
tested Circuit supplied, only 4 connections required J 
ERB-27 (CB) 27-29mHz 

ERB-6 50 - 54 mHz 

ERB-2 144 146 mHi 

$18.50 ea p&p 75c 

S? 

FAMOUS SHINWA RF. TVI FILTER 10031 

This hand calibrated and adjusted low pass filter is 1 
supplied with a spec sheet showing attenuation and ^ 
VSWR for each individual unit Typical attenuation I 
is less than 1 db at 28 mHi and more than 25 db at ^ 

32 mHz 52 ohm impedance and a power rating of 
100W CW supplied complete with VHF sockets 
$19.75 p&p $100 


ECONOMY GUTTER 
MOUNT 

GM 1 chrome plated 
gutter mount will take 
virtually any aerial - 
'* complete with mounting * 
screws. 


LEADER RF IMPEDANCE 
METER 

At last, an accurate, calibrated 
impedance meter for aerial & 
transmission line work Measures 
impedance from 0 ohm to IK ohm 
with accurate markings at 50. 75& 

300 ohms Frequency range 1.8- 
150 mHi Simply use in con|unction 1 
with any RF signal source IG.P.O. sig ' 
gen. transmitter etc.) for accurate 
impedance measurements Operates from I 
internal 9 volt battery (supplied) 
Dimensions 175H x 65W x 60D (mm) 
Supplied complete with 50 ohm 
calibration resistm and circuit. 



AIR DUX COILS 

Now there’s no excuse 1 You can easily make antenna 
loading units and high power Imears with our high 
quality air dux coils Each coil is separately boxed 
with an incredibly simple chart which shows at a 
glance the turns No/mductance/capacitance necessary 
for resonance at any frequency If you would like a 
photo copy of these charts before buying, simply 
send 25c per chart and we will post them to you 
All coils are 155mm long (6") and are bright tinned 
copper w>re. 

No. Diam. Wire Diem. Pitch per Price 
(mm) (mm) Turn 


200816 20 
401016 40 
402042 40 
602042 60 


08 

1.0 


$3 40 
$4 60 
$4 95 
$6.50 
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LISTENER 3 

The ultimate long range, long wire dipole antenna 
3-30mHr supplied complete with Baiun, feed 
wax (45'l VHF plugs, insulators, extremely large 
gauge aluminium wire and nylon support rope 
Originally designed lor professional use. but ideal 
for the serious short wave listener who requires 
the best $42.50 p&p $2.00 
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A-5BQN 

Deluxe multiband transmitting & receiving antenna - 
Yes this is the ideal system for the amateur who 
is not convinced that beam's are best Covers all bands 
from 3.5mHz to 28mHz. with a VSWR of better than 
1.2. Full 2kW pep rating. The massive aluminium 
wire dipoles supplied ensure fantastic efficiency 
$39.75 p&p $2.00 Note Requires BL-50A 
Baiun for 52 ohm operation 

HAM 6 & 2 METRE FET CRYSTAL 
LOCKED CONVERTERS 

These beautiful little high performance low noise 
converters are supplied completely wired and tested 
with high stability crystal to give tuneable I F output 
on 28-30 mHi (use any communication receiver). 
Extremely stable and excellent specs. 50-75 ohm input. 
Noise factor Sdb. gam 30 db. operating voltage £ 12 
VDC @ 15 MA Dimensions 70mm x 30mm x 15mm. 
Completely tested and pre aligned However tuned 
I circuits may be simply re-peaked try 
I top end of band it you wish to 
I do so Supplied complete with 
1 circuit 

J EXC-6 50-52 mHz 

f EXC-2 144 146 mHz 

$27.50 aa p&p 75c 

SW-3CO 3 POSITION COAX SWITCH 
High quality gold plated contacts give a maximum 
—rating of 1.5 kW with an insertion loss of only 0.03db 
at 50mHz Incredibly low VSWR, over 60 db 
? isolation, operates up to 1000 mHz - a real micky 
Fmouse unit Also features safety "pull to turn" systems 



which prevents "fiddlers" blowing 
things up.^ ^ p&D$ICO 




AMIDON TOROIDAL 
KILOWATT BALUN KIT^ 

I Make your own Baiun with this 

beautiful American product Supplied 
complete with massive 2" diam Toroid, 
enamelled heavy gauge copper 
wire and explicit instructions 
to make 1 1 balun. 4 1 balun 
^and matching to 36. 52. 72 & 600 ohms 

HZ' 00 PtP 75c. 
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CXIIOP 12V COAX RELAY 

I Oon’t be misled by the price This unit has hijfi 
I quality gold contacts which gives an insertion loss of _ 

^ less than 0 2 db up to 500 mHz. Very low VSWR 
and 1000 watt power rating. Designed to mount 
^ directly inside the smallest transceiver. 

$9.75 p&p 75c 


AS-HOPE-2R MINIATURE 2 METRE 
HELICAL ANTENNA 

This fantastic little antenna (under 9" long) screws 
into any VHF socket and then performs as well as a 
standard 7# wave antenna Ideal for mobile use where | 
height is a problem and lor walkie talkie operation 
Made of heavy duty fibre glass with chrome on brass I 
mounting plug 


Irak BL50A 50 ohm Balun (1 to 1 Ratio! 

> Enormous 4 kW maximum rating, fully weatherproof. 
M 8 to 30mHz band width. VSWR 13 1 high 250kg 
tensile strength VHF socket supplied. 

$17.40 p&p 75c 


jpzpjSc, 



KSA-2 FLEXIBLE 2 METRE ANTENNA 

I ’/» wave long - designed especially for KEN KP202 
I but can be used with any 2 metre unit - aerial made || 
from V wide spring steel folds down to less than 4"f 
high ideal for bush use as it will not break 


& 


TANY TRS-2 2 METRE ANTENNA - 
BARGAIN PRICED 

This fantastic 144-148 mHz antenna is supplied 
icomplete with deep chromed gutter mount bracket 
(saves drilling holes in your car), over 4 metres of 
52 ohm low loss flexible coax cable. PL259 plug and II 
stainless steel whip which is easy to disconnect from If 
the gutter mount 

overt 

- is only 


I KATSUMI MC701 MICROPHONE 
I COMPRESSOR 

J Yes - up to double your signal strength 
J with very little loss in clarity with this 
I F .E T./IC compressor Operates from 6 
I internal penlite cells and is designed 
I with slim vertical look to mount beside 
■ equipment Works by the principle of 
^reducing audio peaks of voice modulation 
thus allowing a hitter average level of audio 
Bto be used Specs as follows 1 x 1C (UPC 
■566H low noise compressor AMP) 1 x FET 
■2 x transistors. 2 x diodes. Compression leva 

■ 25 db max fully variable. Mic impedance 

1100-50K ohms, distortion 1% or leu. 10 db 

■ output Freq. response 100-7 kHz ±2db 
J (300- 3kHz with audio filter on) 

FS /N rati o - 60 db Power 9 volts ■ 15 MA max 
^ Dimensions 50mm W x 170mm H 
x 110mm D 

P"Complete with circuit and 
r instruction book. 

*3950 

p&p $2.00 Batteries extra. 


mm, c$m>, 

Standard Pen-Lite Cell size & RECHARGABLEI 
Normally $2.25 e a 



Atsoa, city 125 York St 
tel: 291126 


ELECTRONICS CENTRE 160-162 Pacific Hwy BANKSTOWN 
Head Office & Mailorders Gore Hill N.SW2065 361 Hume Hwy 

p&p50c min te | :43953 || tel:7096600 


















































































MULTIMETERS 

LT101 

Beginners, 1K/V, safety 
"off" position. Ranges 
Vdc (HQ-50-250-IkV: 

Vac 0-10-50-250-lkV: 

Idc O-1-IOOmA: Ohm 
0-150K. 

$8.90 (P&P $1.00) 

LT601 20K oh ms/Volt DC 

Top value, 15 range, 50uA 
movement. Ranges Vdc 
0-5-25 50-250-500-2.5k V: 

Vac 0-10-50-100-500-IkV: 

Idc 0-50u 2.5-250mA: 

Ohms 0-50K-5M. 

$13.50 (P &P $1.00) 



MITSUI SIGNAL INJECTOR 

Handy service aid. Transistorised Operates well 
into H.F. bai^d. Simply prod into circuit from 
output stage forward to 160xl0dia 
locate fault. Complete $8.75 P&P 30c 
with 1,5V battery 



C7202EN 20K ohms/Volt 

24 ranges. 35uA, off posn. DC 
Ranges Vdc 0-2.5-10-50- 250 
Vac 010-50 250 500 IkV 
Idc 0-50u 5-50 500mA 
Ohms 0-10-100K-1-10M. 
125x90x40 

$15.50 

P&P $1.50 



C7201EN 

20-K/Vd.c. Capacitance 
Mirror scale. Ranges Vdc 
0-5-25-50-250-500-IK 
2.5kV: VacO 10-50-10D 
500 Ik V: Idc 0-50u-2.5- 
250mA: Ohms 0-6K-6M. 
Cap lOpF to O.luF. 
150x110x50 

$19.50 

P&P $1.50 



C7081GND 50Kohms/Volts 

16uA, 46 ranges doubler 
mirror scale protected. 

Ranges Vdc 0-0.5-2.5-10- 
50-250-1K. Vac 0-3-10-50- 
250-IkV: Adc 0-50u 5-50- 
500mA 10A: Ohms 0-16- 
160K 1.6-16M. Note all 
these ranges mav be halved 
by VA/2 switch. 

165x118x60 

$29.75 

P&P $1.50 



HT100B4 

Overload protection 9.5uA 
movement 10A a.c. & d.c. 
100K/V sens. 

Shockproof mech. Ranges 
Vdc 0-0.5-2.5-10-5&250- 
500-lkV: Vac. 0-2.5 10- 
50250 IkV: Idc 0-10 250uA 
2.5-25-250mA-10A. Aac 
tMOA. Ohms 0 20-200K 
2-20M. 

180x130x80 

$42.00 

P&P $2.00 



360TR 100K ohms/Vc 

Transistor checker/multi¬ 
meter, 34 ranges, 5"mirror 
scale. 8.5uA. 10A a.c. & 
d.c. Hfe to 500 ranges Vdc 
0-0.5-2.5-10-50-250 IkV: 
Vac 0-5-10-50-250-IkV: 
Adc 0-10-25-500uA-5-50- 
500mA-10A: lac 0-10A. 
Ohms 0-5-50k 5-50M. 
180x135x85 

$45.00 

P&P $2.00 

150FET METER 

11M d.c. input, direct peak 
to peak reading on AC. 21 
ranges, transistor bias 
measurement. Ranges Vdc 
00.25-1-2.5-25-100-250 
IkV: Vac 02.5-25-250IkV 
and p-po-7-70-7002800V: 
Adc 025 25 JKjA 2.5-25- 
250mA: Ohms O5-50K 5- 
50M-50ohm 5-50K. 
160x110x50 

$57.50 

P&P $2.00 



MITSUI SIGNAL 
GENERATOR 

Ideal for beginners. 
Aligns IP's and broad 
cast band. Covers 400 
550 kHz for IFS and 
550- 1600kHz broadcast 
band Excellent value. 
125x60x40 

$9.95 

P&P 75c 



SE360 Sig Injector/Tracer 

Deluxe instrument for 
TV. AM&.FM, Audio, 
servicing etc. Meter or 
audio readout. Output 
for VM or Scope. CAlib- 
rated VU meter. Built- 
in injector Sig frequency 
1kHz 0-5V: Gain 60db 
Input Z 75k: Output 8 
or 600 ohm: Meter 200 
uA V.U: Speaker 2’/.": 

Power 9V. 

155x85x65 

$38.00 

P&P $1.00 



TE20D R.F, Sig Gen| 

Dual r.f.output terminals 
Separate Audio control. 
Crystal socket for cali¬ 
brator. Range 120kHz 
to 500MHz : Accuracy 
2% : Modulation 400Hz: 
Audio output 8V: 240V 
operated Variable RF 
attenuator. 

140x215x170 

$55.00 

P&P $2.00 



TE22D Audio Gen 

High accuracy at low 
price. Sine and Square 
wave outputs frequency 
range 20Hz to 200kHz 
(Sine). 20Hz to 30kHz 
square) Response 
- I’/j db : Output Ik., 
7Vrms sine. 7V p-p 
square : Distortion 2%: 
Accuracy 5%: 
215x170x140 

$64.00 

P&P $2.00 



ENGINE ANALYSER 

Versatile, checks perfor 
mance, tuning etc. on 
4, 6, 8 cyl engines. 

Ranges RPM 0-1200 
6000 VO -3-15-30 : 
OhmsO-IOOk : Diode 
test : Dwell 0-45° 60° 

90° I 0 90A Spark : 
Capacitor test 4“ move¬ 
ment. With leads and 
current shunt. 

180x130x80 

$49.00 

P&P $2.00 



SINCLAIR D.V.M. 

Lowest price digital Multimeter. 3’A digit. 

Dual Slope. Auto polarity 60hr battery operated 
MOS, LSI. Ranges Vde 0 1 10 100 100V 
Vac 0 1 10-100 1000V I dc 0 1 10 100 1000mA 
lacO 1-10 100 1000mA : Ohms 0 1 10 100 1000k 
Stability 0.03% 

Guaranteed* 


ALL PRICES 
INCLUDE SALES TAX 

For tf/ecialTd)!FREE 
tend FA.E. 



, 1b Outer 
pimply send 
Cheque!Money 
Otter—All urn fo 

quarvwb&d.ft. 
Unused !r\ 7a 

bt ttfhnded. 



SWR/Power meter 
SWR 200 

Professional through 
line 3MHz to 200MH/ 
50 or 75ohm UHF 
connectors. 4 power 


ranges b 2 20 200W 
2kW Calibration chart 
supplied. VSWR 1 1 to 
1 10 ami infinity Move 
ment 95uA. 76mmx1 
mm x220mm. 



SWR3 SWR Meter 

Randy for Tx alignment 
with built in field 
strength meter. 5% 
accuracy 50ohm imped 
ance. IOOuA movement. 

5 section telescopic 
antenna 145x50x60mm. 

$15.00 

P&P $1.00 

FS5 SWR/Power Meter 

Compact yet measures 
SWR and power at once. 

Power 0 10 100W SWR 
1:1 to 1:3. Frequency 
response 3MHz to 150 
MHz. 50 or 75ohm 
impedance. 160x85x 
98mm. 

$29.50 

P&P $1.50 



FS1 Field Strength Meter 

Simple low cost instru¬ 
ment for field checks. 

Covers 2 to 200 MHz. 

Ideal AM, Marine, VHF 
unit. Requires no 
tuning. 

$7.90 

P&P 75c 



FS117 27MHz Test Set 

Multipurpose 27MHztest set for handheld 
walkie talkies & base stations to 50W Meas 
ures Power to 5W: VSWR 1:1 to 1:3 mod 0- 
100% : Field strength 
Generates 27MHz for R: 
alignment : checks 
crystals : modulated 
27MHz generator : 

1000 Hz audio output : 

5W dummy load With 
telescopic antenna, 
leads etc. 

180x115x80 

$49.50 

P&P $1.50 
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TE15 Grid Dip Meter 

Transistorised. Operates 
as G.D.O., Absorption 
wavemeter, oscillating 
detector. Frequency 
range 440kHz to 280 
MHz 6 coils 500 uA 
movement : 9V battery 
operated : 180x80x 
40mm. 

$41.50 

P&P $1.00 



WB200 Grid Dip Meter 

FET transistorised. 

Professional instrument 
with no spurious dips. 

Operates from 400kHz 
to 200MHz in 7 bands. 

Tone modulation. AF 
output. High accuracy 
and stability. Ideal para¬ 
sitic sniffer, Wavemeter 
Sig gen etc. etc. 

165x75x85 

$142.00 

P&P $1.75 



BIG DICK' 

Power Supply 

Two ranges 0-12V-24V with max current 
of 1.5A. 3 transistor 7 diode circuit with 
meter readout of Voltage & Current. 
Voltage selector & variable control.Des 
igned for instrument supply & the service 
bench.Fully regulated. Connect leads 
directly into Big Dick or mount ^/connect 
terminals supplied. I85xi05x85mm 
$39.50 (p&p $3.00) 


TH71 Transistor Tester | 

Simple lo use NPN and 
PNP Ranges HfeO 100 
500 at Ih of 50uA and 
Vc.e. of 6V Lamp indie 
ales faulty devices. Big 
scale movement 
Battery operated 
180x115x80 

$26.50 

P&P $1.50 

J1194 R/C Sub Box 
JII94 

12 steps in 2 ranges 
Resistance 15ohm to 
10k and 15k to 10 Meg. II 
Capacitance 0.0001 to f 
0.22 uF (600V workmg)g 
Handy unit for experi 
menters. 

130x70x65 

$7.50 

P&P 75c _ 

TC2 Valve Tester 

Checks shorts, open 
circuits, filaments, 
emission etc. 4 popular 
bases and instructions 
for 1500 valve types. 

Large movement. 

Sturdy metal case. 

$45.00 

P&P $1.75 

MULTI LIGHTMETER 

Speciariux'scale used 
with extra probe 
1000ohm/V.11 ranges, 
mirror scale. Ranges 
Vdc 10,50.250.1000; 

Vac 10.50.250,1000. 

Adc 1.100mA OnmsISOK 
Lux Probe. $6.00 
90x60x30 


$8.50 P&P 75c 

SM7 SOUND LEVEL METER 

Compact 6 range high 
sen<itivity Ranges;40T 110dB: 

Taut band type movement: 

Scale-10to+10dB:Electret 
Mic Response 31 5-8000Hz 
10.6Lx6.6Wx3.6H(cm) 150gm 

$47.50 

P&P $1.75 


Mini Z Thermometer 

Low cost Themister 
Instruments. Inc. Case, 

Probe. Lead etc. Remote 
operation to 30M Model 
C +32 to +42°C - 0.1°C 
Ibody temp, range) 

Model 2N -10 to +80°C 
±1.5%:. 

145x95x35 

Mini ZC $29.50 
Mini Z2N$29.75(P & P $1 
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TEW PANELMETERS 

MRA458 (49mm H x 
52mm W) 


0-1mA 

$6.50 

0-50uA 

$6.90 

0-5Ad.c. 

$6.90 

020Vd.c. 

$6.90 

VU 

$6.90 

MRA65B (82mm H x 
100mm W) 

0-1mA 

$7.20 . 

0IOOuA 

$7.90 


Huge Savings on Special 
D.S.E. "EICO" Transformers 

Manufactured for Dick Smith Electronics. 
Full satisfaction guaranteed. 

DSE 2851 240V AC at 1Z6V at 15A 

aentre tapped 
DSE 2155 240V AC to 6.2 7.5. 8.5 

9.5. 12.6. 15V at 1 amp 
an ideal multi purpose 
power transformer. 

DSE 6672 


$4.i 


$6.5 


Uprated LM380N ICs 

The uprated LM380N is selected by the 
manufacturer to operate on 22V instead 
of 20V. Max output is 6W. 

See article in ETI Dec 74.Completely 
interchangable with usual LM380N 

Type No: SL60745 - 

$1.75 each | 

or 10 up $1.50 each 



DICK SMITH 


Also at CITY 125 York St 
tel: 291126 


ELECTRONICS CENTRE 160-162 Pacific Hwy BANKSTOWN 
Head Office & Mailorders Gore Hill N.S.W2065 361 Hume Hwy 

pbp 50c mm ^.43953,1 tel:7096600 



























































































INTERFACING A BURROUGHS SELF-SCAN 
DISPLAY PANEL TO YOUR EDUC-8 

A Burroughs Self-Scan display panel is very suitable for use with 
the EDUC-8 computer system, offering full alphanumeric readout 
with large, brightly lit characters. The interfacing needed to hook 
up such a panel to your machine is quite straightforward, as 
explained below. 

There are a number of display panels in the Burroughs range which could be used 
with the EDUC-8 system. I elected to try the SSD1000-0041, which has an internal 
refresh memory and can display a line of 1 6 characters 10mm high. Alternatively you 
could use the SSD1000-0040, which can display a line of 32 characters about 5mm 
high. There is also a panel which will display up to GO characters 5mm high. All panels 
are available from Cema Distributors Pty Ltd, of 21 Chandos St, Crows Nest NSW 2065. 

The SSD1000-0041 costs $204, plus $2 for a matching 10-way PC connector 
(SR-1 27), and plus 1 5% sales tax where applicable. This seems quite reasonable consider¬ 
ing that it offers inbuilt refresh memory. Cema are providing data sheets with each unit 
purchased. 

For details on the operation of Self-Scan discharge panels, I can only refer you here 
to Greg Swain's article in the October 1974 issue of Electronics Australia. 

The interfacing required for the 1 6-character panel is shown below, and as you can 
see it is quite straightforward. A 74164 device is used as a data buffer, to provide the 
panel with its required 6-bit ASCII characters. The RESET FLAG(L) pulse is used to enable 
the panel's DATA PRESENT (L) input, while the panel's subsequent DATA TAKEN (L) 
output is used to set the flag FF via monostable D2—used to stretch the pulse to ensure 
overlapping the input pulse. Gates G5, G6 and G7 and monostable D1 are used to clear 
the display whenever a carriage return or similar non-printing control character is received, 
to begin a new line. 

The Self-Scan panel requires two additional supply voltage apart from the +5V from 
the computer: +250V for the actual display, and -12V for the MOS refresh memory. 
These are provided by the simple power supply shown. Note that zeners are used to 
regulate the 250V line, which must be maintained within plus/minus 5%. 




printed circuit/ 

•Accurately machine printed/etched. 

• Phenolic & fibreglass-gold/tin plated. 
•Special manufacturers' packs of 10. 

• EA, R&H, ET, Philips, Mullard 
available. 

•Specials to your drawing. 
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74S3 

2.50 

ET026 

2.80 

69C9 

6.00 

ET601J 

3.00 

72IF6 

2.20 

69P5 

3.00 

ET423 

2.20 

71A8 

2.80 

6810CL 

6.00 

ET420E 

3.30 

72P3 

2.20 

69S3 

6.00 

ET521B 

2.00 

72R2 

2.80 

69T5 

400 


ALL SILICON 30/60w PA 
PORTABLE AMPLIFIER 

_6Vb"Wx3y4"HK8Vi"D 

12-16V, two inputs, 5 & 

r" m * 100mV. 1 5 ohm output No. 

\ 763D. Also 1 25. 250, 500ohm | 
output No. 763A. All $70 each. 
For 240Voperation $33 extra. 

Freight collect. 

COILS and IF's 

tt"xH"x2"H.AII $2.50 ea. plus post 30c. 

RF CHOKES Plus post 40c. 

381 AIR: 2.5mh 50ma—Pye 70c. 

381 IRON: 10uh to I.OOOuh 25ma 70c. 

FILTERS Plus post $ 1 . 

27: Line filter 2 amp $12. 

29: Line filter 10/20 amp $37.50. 

L 30: Pulse filter 2 amp $12. 


MAIL cheque or money order 
(add postage) direct to:— 

RCi radio pty ltd 

651 FOREST RD BEXLEY 
NSW 2207 587 3491 
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The Serviceman 




EMI Colour service course 

While there has been a lot of talk about the shortage of colour TV ser¬ 
vicemen, little has been said on the positive side; about the Tech 
courses, the private courses by dealer organisations, or those by the 
manufacturers. Or, for that matter, about the individual servicemen who 
have studied hard to ensure that they really can give their customers 
good service. 


In the October, 1974 issue I described 
the EMI colour receiver which, at the 
time of writing, had just gone into 
production. The story was based on a 
visit to the EMI factory at Homebush, 
NSW, a demonstration of early produc¬ 
tion models, and technical literature 
supplied by the company. 

More recently I paid another visit to 
the factory in a somewhat different role. 
The company was conducting a colour 
TV service school and I was one of those 
privileged to attend. 

While not the first course which this 
or other companies have conducted 
since colour TV was first announced, this 
one was notable for several reasons. One 
was that it was the most comprehensive 
course whch this company has con¬ 
ducted so far. Each course was spread 
over two days and two such sessions 
were being conducted weekly (Mondays 
and Tuesdays, Thursdays and Fridays). At 
the time I attended, appointments were 
being made six to eight weeks ahead. 

Another important aspect of the 
course was it's timing. While it would 
have been possible to hold it at the time 
the sets were launched onto the market, 
this would not have provided any signifi¬ 
cant data regarding their behaviour in the 
field. By waiting several months, until 
many thousands had been distributed, 
the company was in a much better posi- 
f .i ^ to advise their dealers and service¬ 
men on the practical problems which had 
been encountered 

Short of producing a perfect receiver, 
the best thing that any manufacturer can 
do is to ensure that he has adequate 
feedback from his customers and 
dealers. Then he has to record the faults, 
analse them for possible patterns and as 
soon as one appears, seek the cause. 

While this is normal procedure, it was 
interesting to see it in action, and to see 
the results which it had achieved. During 
the two days of the course we were 
presented with lectures by the technical 
staff, including Mr D Wallace, technical 
sales manager, and Mr L Downey, 
national service adviser. They described 
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the significant faults which had been 
encountered so far, the symptoms they 
produced, their cause, and the recom¬ 
mended modifications aimed at over¬ 
coming them. 

At the same time the visiting service¬ 
men were encouraged to describe any 
particular problems they had encoun¬ 
tered, whether they had solved them 
and, if so how. This also provided valu¬ 
able feedback, both for the company and 
directly to the rest of those present. 

Most of the faults which have occurred 
in significant numbers have been 
component failures in the sense that, 
while working well within their manufac¬ 
turer's specifications, they have suffered 
an abnormal failure rate in the field. 
These components have varied all the 
way from fuses to integrated circuits. 

Where such a pattern emerged the 
company's engineers investigated the 
operating conditions of the component 
in order, first, to confirm that the ratings 
were not being exceeded. Then, accord¬ 
ing to the nature of the component and 
the job it was performing appropriate 
modifications were made. In most cases 
this meant choosing another brand of 
component. 

In this way components with excessive 
failure rates are being weeded out and 
replaced with more reliable types. In the 
case of one 1C with an excessive failure 
rate it has been found that exactly the 
same problem has been experienced by 
overseas manufacturers who used it. 

But, to be fair, not all the faults could 
be blamed on the components. Some 
involved design problems but were of 
such a subtle nature that they were not 
immediately obvious. Only when the 
early production models went into the 
field did these become obvious, and then 
only in isolated situations. 

A typical example was a faint white 
vertical line a few inches in from the right 
hand side of the screen. This is normally 
apparent only in low signal level situ¬ 
ations, i.e., outlying areas where the sig¬ 
nal level is adequate—but only just. 

The cause was a small spike being 


generated in the horizontal deflection 
system and which radiated sufficient en¬ 
ergy to compete with a weak signal. The 
cure was simple—a couple of ferrite 
beads slipped over the appropriate 
wires. All production models now carry 
this modification and modification notes 
have been issued to servicemen and 
dealers. 

Another problem involved the 1C 
socket fitted to the horizontal deflection 
board. This gave trouble in some early 
models due to excessive flux acquired 
during the flow soldering process. This 
was overcome by selecting a different 
type of socket and modifying the solder¬ 
ing process. 

One problem discussed had nothing 
to do with any particular make of set. 
This is the effect the aerial installation can 
have on a colour set. The lecturers confir¬ 
med what most of us have already learned 
by practical observation; that an aerial 
which gives a good monochrome picture 
will also give a good colour picture. 

But there is one exception. Any fault 
in the aerial system which causes stand¬ 
ing waves to appear on the feeder can 
cause loss of colour. For this to happen 
the-delay between the original signal and 
the reflected signal must be equal to one 
half cycle at the sub-carrier frequency 
(4.43MHz), or 0.1 luS approximately. 

Such a reflected wave will tend to 
cancel the colour burst, since it is exactly 
180° out of phase with it. If it reduces 
the burst amplitude sufficiently the sets 
colour killer will come into operation and 
no colour will be presented. 

The insidious part about this condition 
is that it is seldom immediately obvious 
on the monochrome picture, due to the 
very short delay. Thus the installation 
technician or serviceman is unlikely to 
suspect the aerial unless forewarned. 

And, according to the EMI lecturers, 
this is a very real problem which they 
have encountered on a number of oc¬ 
casions. It is usually caused by crude 
attempts to provide multiple outlets from 
a common aerial, particularly in flats and 
home units. More specifically, by branch 
runs of unterminated feeder. (See "Elec¬ 
tronics Australia" for June 1975.) 

As I understand it, builders of home 
units are slowly waking up to the fact 
that it is a good idea to install TV outlets 
while the building is under construction. 
They normally call tenders for the job 
and, inevitably, the job goes to the lowest 
tenderer. This is usually the electrician 
who installs the power wiring and who 
knows virtually nothing about the finer 
points of TV signal distribution. So he 
runs TV feeder at the same time as he 
runs the power cable-and in essentially 
the same fashion. 

The result is chaos. 

As well as the lectures, there were 
practical sessions. Students were 
grouped in pairs and allocated a receiver 
an which they were able to perform the 
various setting-up procedures under in- 












struction. For those who had not pre¬ 
viously tackled these jobs, at least on EMI 
set, it was an excellent opportunity to 
acquire first hand knowledge. And even 
those who were obviously familiar with 
the chassis were still able to learn a fine 
point or two. 

On the second day we were taken on 
a tour of the colour TV factory. I had 
seen it before but I must confess that 
a production line of this magnitude never 
fails to impress me. It brings home most 
forcibly the vast amount of organisation 
and planning which must go into an 
operation of this kind; an exercise which 
is quite distinct from producing the orig¬ 
inal design and the preproduction 
models in the’first place. 

For most of us the most interesting part 
of the tour was the test and adjustment 
procedures on various sections of the set 
as they came off the assembly line . We 
also had the opportunity to talk with the 
testing staff and discuss typical symptoms 
and problems. 

Finally, we were able to watch the final 
test procedure, including a full cover- 
gance adjustment and, again, disguss the 
whole subject with those doing the job. 

While still on the factory floor we were 
shown the repair section where faulty 
boards, returned from dealers and ser¬ 
vicemen, are reconditioned. A number 
of complete sets are used as test jigs, 
into which the faulty board is plugged. 
From its behaviour, the fault is diagnosed 
and repaired. In addition, any modifica¬ 
tions applicable to the board are carried 
out and the board given a prolonged 
soak test. It then goes into stock to be 
reissued as an exchange board. 

In the event that no fault is apparent 
when plugged into the jig, it is assumed 
that the fault is intermittent and the board 
is left in the jig until the fault shows. In 
this regard the company is asking dealers 
to label any board which they suspect 
is intermittent. This would make repairs 
a good deal easier. 

In some cases boards are returned in 
a damaged condition, usually charred by 
an overheated component. In such cases 
the board is scrapped, though it is 
worthwhile to salvage the larger and 
more expensive components from it. 

As explained in the October article, a 
serviceman can deal with a faulty board 
in several ways. If the nature of the fault 
is immediately obvious he may elect to 
repair the board on the spot, thus giving 
the customer the cheapest and quickest 
repair. 

If the fault is more obscure he may 
replace the board with one from stock, 
once again giving the customer an im¬ 
mediate repair and, possibly, one that is 
no dearer than if he had spent valuable 
time searching for the fault. 

The faulty board may then be either 
returned to the company who will issue 
a replacement board, or the serviceman 
may elect to repair it himself. There are 
seven boards in all, and the exchange 
fee seems to me to be very reasonable. 
The recommended retail price, i.e. the 


customer's price, is $15.00 for each of 
six boards and $22.00 for the seventh. 
On these figures the serviceman makes 
a small profit, in addition to his normal 
service charge. 

Yet, in spite of these attractive figures, 
a surprisingly large number of service¬ 
men are electing to track down the fault 
and make the repair themselves. The 
reason they give is simply that this the 
best way to learn. 

The final lecture of the course was 
given by Mr G. Green, senior TV design 
engineer. He discussed many of the de¬ 
sign features of the set, some of the 
problems encountered during the design 
phase, and how these were overcome. 
He also discussed some of the early 
service problems and how they were 
tackled. Altogether, a very interesting 
couple of hours. 

In addition to the more formal aspects 
of the course already described there 
was a distinct social side; the opportunity 
to meet other servicemen over morning 
coffee or at lunch and "talk shop". In 
it's own way this was just as valuable as 
the formal side. 

At the session I attended most of the 
servicemen were from the country, some 
from the very borders of the state. The 
thing that struck me most about them 
was their enthusiasm and high morale. 
Scare stories about colour TV being "too 
hard" cut no ice with them. As far as 
they were concerned colour TV was 
here, it was something they had to learn, 
and they intended to do just that. As one 
of them put it, "All this paper talk about 
TV servicemen not being able to cope 
with colour is a lot of baloney." (Only 
he didn't say "baloney".) 

There was a lighter side to our discus¬ 
sions too. Since I am always on the look¬ 
out for a little humour to lighten the tone 
of these pages I deliberately raised the 
subject of strange beliefs by non-tech- 
nical customers. 

This brought forth a number of remini¬ 
scences, particularly from the country 
boys, about some of the eccentric 
characters among their customers. 
Unfortunately most of them, humourous 
though they were, were not directly con¬ 
cerned with radio or TV and so are hardly 
appropriate to these notes. 

But there were two that I felt were 
worthwhile passing on.The first one in¬ 
volves a simple error in terminology; a 
lady customer who insists on refering to 
the antenna as the "lantana". 

But the second one takes first prize 
in my book. It concerns a dear old lady 
who lives several miles out from a 
country town. According to the chap 
telling the story she rang him one day 
and asked him if he would bring out a 
new battery for her radio the next time 
he was out her way, adding that she 
thought it must be getting weak. 

The diffidence of the last part of her 
remark made him suspicious. Why did 
she think the battery needed replacing? 
Was the set functioning at all? If so was 
it distorting? Or weak? 


"Oh no", she replied, "nothing like 
that. The set is playing very well. It's just 
that last night's news was 10 minutes 
late." 

After the laughter had died down 
several of us, including myself, accused 
him of pulling our leg. He was most 
indignant. Raising his right hand he 
looked around for an appropriate book 
on which to place his left hand. 

"I swear it's true", he insisted, "and 
if someone can produce a Bible I'll swear 
it on that too." 

Unfortunately, Bibles are rather scarce 
in such situations. I thought of substitut¬ 
ing one of the text books or service 
manuals lying around, but somehow they 
didn't seem to completely appropriate. 
I suppose I'll just have to take his word 
for it . 

And that is probably as good a note 
as any on which to finish, except to say 
that I think this company is to be congra- 
dulated on organising such valuable in¬ 
struction at such an appropriate time. 
Other companies could well take note. 


EDUC-8 COMPUTER 

Readers who have been following the 
Editor's EDUC-8 series will be pleased 
to know that all chapters are now 
being printed in one handy 
volume—the EDUC-8 Computer Sys¬ 
tem. It will be available almost 
immediately, so place your order 
now. Price $3.00 plus 60c p&p. 


"INNERBOND" 

(Regd ) 

BONDED 

ACETATE 

FIBRES 

FOR PACKING IN 

SPEAKER ENCLOSURES 


A new resilient Bonded Wadding made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for sound absorption 
''INNERBOND' is light, clean, dust free and 
easy to handle Because all the fibres are bonded 
"INNERBOND'' will hang as a "curtain" and 
will not fracture or break down due to vibration 
"INNERBOND" is odourless, highly resistant to 
attack by bacteria or funjus and is vermin 
repellant. "INNERBOND" at 16o z sq yd has a 
normal thickness of 1" and at this density is 
recommended as a packing in speaker en 
closures for sound absorption 


if unobtainable 

For.l sq. yd. as above send $2.00 
For 2 sq. yds. as above send $3.75 
For 4 sq. yds. as above send $6.50 

+ POSTAGE AS APPLICABLE 

WONDER WOOL 

PTY LTD 

87 JAMES STREET. LEICHHARDT 
NSW 2040 

Box 548 - GPO, Sydney 2001 
Phone 56 2780 
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Wild Rover 


the tender touch 



Touch a 'Wild Rover’ switch and things happen 
with the greatest of ease. Office machines, 
elevators, vending machines, appliances, numerical 
control equipment, nriini-computers, intercoms, 
material handling equipment, ‘panic buttons’, etc., 
are all unfailingly activated at a touch. 

The Wild Rover Corp. (U.S.A.) has achieved 
world-wide acceptance of ‘Touch-activated’ 
switches by their unique, patented ‘Electrical 
Grating’ contact design. The range embraces three 
series which cater for consumer oriented control 
functions, heavy duty use and mini sized 
applications where space is at a premium. 

These switches provide ample touch area, are 
virtually maintenance-free, shock-proof and are 
resistant to dust, oil and water. A variety of colours 
and styles is available. LED or incandescent illuminated 
styles are optional and are subject to special order. 



Passey Australia Pty. Limited Components Division 

Box 2, P.O. Villawood, N.S.W. 2163. Tel 72 0133. Telex 20384 
MELB.: Zephyr Products Pty. Ltd. 56 7231. ADEL.: K. D. 
Fisher & Co. 223 6294. PERTH: H. J. McQuillan Pty. Ltd. 

68 7111. N.Z.: Henderson (N.Z.) 6 4189. 

AC117 




Cordless soldering 

Enjoy complete working freedom! 

Forget about power points, cords, transformers, 
plugs. The powerful WAHL soldering tool is 
completely self-contained, with long life nickel 
cadmium batteries. Choice of tip diameters — 
1.8mm for printed circuits, 4mm for general 
purpose. Isolated tips and low voltage prevent 
electrical leakage. From 20 to 150 or more joints, 
depending on joint size, between charges. 
Automatically recharges when placed in stand. 
Even shines a light on the working area, and 
weighs only 170g (6oz). 

• AUSTRALIAN APPROVED 
RECHARGING STAND 

* Approval No V/74394/7578 
from Electrical Approval 
Authority of Victoria 

Also available for 
recharging from 12V DC 
source. Fits automotive 
cigar lighter. Ideal for 
outside servicemen. 

A vaitable from your wholesaler or 

ROYSTON 
ELECTRONICS 

22 Firth Street, 

Doncaster, Vic. 3108 


with 

WAHL 

ISO-TIP 

RECHARGEABLE 
BATTERY- 
ELECTRIC 
SOLDERING 


VIC.: 

848 3777 

N.S.W.: 

709 5293 

OLD.: 

52 3166 

S.A.: 

42 2583 

W.A.: 

81 5500 


Heats in 5 seconds. 
Completely portable. 

Up to 150 joints 
between charges. 

No AC leakage or 
induced current. 

Recharges in stand .. 
automatically. 

RE 746 
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Interesting 
I in our labc 


Circuit & Design Ideas 


Conducted by Ian Pogson 


w circuit ideas and design notes selected from technical literature, reader contributions and staff jottings. As they have not necessarily been tested 
laboratory, responsibility cannot be accepted. Your contributions are welcome, and will be paid for if used. 


Very low frequency converter 


Lionel Sear, G3PPT, has an interest in 
VLF reception and has investigated the 
use of a number of simple receivers for 
this purpose. He finds thay by far the 
simplest and best solution is this very 
simple converter. 

The incoming signals pass through a 
simple low-pass filter which cuts off in 
the low hundreds of kHz and they are 
then amplified by TR1. The transformer 
T1 is essentially an 88mH toroid and this 
acts as a wide-range "modulation" 
transformer so that the signals from TR1 
modulate the Pierce crystal oscillator. 
This means that the VLF spectrum now 



appears as two sidebands stretching out 
on either side of the crystal frequency. 
How low it can be tuned depends on 
how close one can tune to the crystal 
frequency on the main receiver. Further 
away from the crystal frequency stations 
around 200kHz come in strongly. The 
crystal used is on 3720kHz ..but almost 
any HF crystal could be used. 

G3PPT has found that television time- 
base interference can be rather fierce at 
the low frequencies. On the other hand, 
he has had no problems for IF break¬ 
through of signals around 3.7MHz. 

(From "Radio Communication".) 


Alternative to high wattage zener diodes 


High-wattage zener diodes, the type 
used to develop bias in some linear 
amplifiers, are often hard to find. While 
they are not terribly expensive, not many 
distributors stock zener diodes of the 
50-watt variety. The accompanying 
diagram shows how a 1-watt zener 
diode, an inexpensive 50- to 90-watt 
audio transistor along with a half-watt 
resistor, can be connectd to perform the 
same function. Circuit A uses a silicon or 
germanium pnp transistor. The voltage 
rating of the zener diode should be 
approximately 0.3V less than the desired 
bias voltage for a germanium transistor 
and approximately 0.7V for a silicon 
unit. 

The circuit at B uses an npn transistor. 


) VR2 

r-o-B— 

FERRITE —< 

BEADS 

OF FILAMENT . 

TRANSFORMER 

>33 

€ 

] 50-90 WATT NPN 

yAUDlO TRANSISTOR 1 

;w 

33 

(B) 


tJvRI 

JL 






secondary 

OF FILAMENT 

transformer 


\ 50 - 90 WATT PNP 
) AUDIO TRANSISTOR 


(A) 


Again either a germanium or silicon tran¬ 
sistor may be used, and the zener diode 
voltage rating is the same as that for cir¬ 
cuit A. The transistor should be bolted to 
the chassis, using the chassis as a heat 
sink. In circuit A the transistor can be 
bolted directly to the chassis, but the cir¬ 


cuit at B will require a mica insulating 
washer because the collector (case) is 
above ground. 

For bias generation work, ferrite beads 
should be placed on the transformer 
centre-tap lead to discourage parasitic 
oscillations. (From "QST") 


Capacitance measuring adaptor for digital counter 


Readers who have built the 20MHz 
Digital Counter may be interested in the 
details of a direct reading capacitor 
checking adaptor which uses the counter 
to read capacitance in uF directly. The 
usable range is from 500pF to IOOOuF. 
The logic is as shown. 

The adapter is supplied with power 
and 1 Hz pulses via a 5-pin DIN plug. The 
1 MHz/1 kHz comes from the Calibrate 
socket. The 1Hz drives the 74121 in step 
with the internal counter logic and 
1 MHz/1 kHz pulses enter the counter for 
the duration of the pulse from the 74121, 
which is proportional to RC. R can have 



two values (15k and 1.7k) which produce 
pulse widths in the ratio 10:1. The deci¬ 
mal point is also suppressed when the 
DIN plug is inserted. In addition a small 
modification to the counter logic enables 
the leading zeros to be unblanked for 
the 0001 to luF range (impractical if the 
overrange LED is installed). 

A DPDT switch is required on the 
counter to bypass the amplifier. If this 
is not done, it tends to block momen¬ 
tarily when hit with a slug of 1 MHz pulses 
at TTL level, and so reads low. 

. (By Mr W. A. Jolly, 29 Hay Street, 
Walkerville, SA 5081.) 
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new (cjhromatec colour bar 

GENERATOR OBSOLETES EXISTING DELAY 
PATTERN TESTING TECHNIQUES! 


The same company that brought you selectable "SCANMOuE" now brings 
you triple function Test Card incorporating a new concept in delay testing 

for as low as $460! 



Shown is Model WFG- 1000C. 


WFG-1000CD $460 

Featuring Triple Colour Test Card*, 
Circle, Vector Muting, Scanmode, 
Burst Amplitude Control. 


WFG-1000C $399 

Featuring Circle, Vector Muting, 
Scanmode, Burst Amplitude Control. 


WFG-1200 $379 

Featuring Vector Muting, Burst 
Amplitude Control. 


For further details of features and options mail this coupon or write for 
a copy of our brochure. 

Name.... 

Address ... I 

_l 


WFG-1000 $324 

The basic Colour Test Generator. 


'Patent Pending. 


Designed and manufactured in Australia by Chrominance Technology Pty. Ltd. 
P.O. Box 274, Springvale, 3171 Victoria. Tel. (03) 546 2259 
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CIRCUIT & DESIGN IDEAS 


Wobbuiator 



Logic gates and LED indicate phase lock 



Phase-locked loops are widely used 
for signal processing and digital applica¬ 
tions such as FM demodulation, tone¬ 
decoding and clock synchronisation. If 
the error signal is accessible, signal 
acquisition and locking in the PLL can be 
observed from decrease of error voltage 
to zero. For integrated-circuit PLLs 
without an error signal terminal however, 
acquisition and lock can be indicated by 
two exclusive-OR gates and a light- 
emitting diode. The LED glows brightly 
when the input signal is first applied, then 
dims as the loop signal pulls into 
synchronism and it goes out when the 
loop locks. 

• If the locked signal from the loop were 
in phase with the input to the loop, a 
single-OR gate would suffice for the 
indicator. In fact, however, the locked 
signal lags the input by 90°, so a second 
gate is needed to introduce a quadrature 
shift either on the input or output signal. 
As shown in the figure, the phase is 
shifted by applying frequencies f and 2f 
to an exclusive-OR gate. In the circuit 
shown here, the extra 90° is added to the 


DETECTOR OUTPUT FROM GATE 2 



ULnnnn 


UNLOCKED L0CKE0 


locking signal before it goes into the 
loop; this procedure is convenient when 
f is generated by counting down from a 
master oscillator, because 2f is readily 
available. 

From the square waves at f and 2f, gate 
1 develops a 90°-shifted signal V that is 
the input to the loop-phase detector. 
Gate 2 functions as an auxiliary phase 
detector, comparing the phase between 
the loop output fo, and the non-phase- 
shifted input f. The output from gate 2 
fD, drives the light-emitting diode that 
indicates acquisition and lock. 

When the loop is locked and its natural 
frequency is close to f, the inputs to the 
detector coincide. The resulting pulse 
width of the signal present at its output 
is either tiny or nonexistent, so the LED 
is turned off. When the loop is out of lock 
and its natural frequency is far from f, 
maximum output pulse width is obtained 
and the LED is turned on at its maximum 
brightness. As the loop acquires lock, the 
output-pulse width decreases, decreas¬ 
ing the brightness of the LED. 

(By R. P. Leek, in "Electronics".) 


This circuit is derived from a volt¬ 
age-controlled oscillator mentioned by 
F. Butler in the December 1965 Wireless 
World, in which the effective inductance 
of the coil is controlled by the amount 
of feedback. 

The circuit shows how this has been 
modified to produce a wobbuiator circuit 
which is cheap and simple to set up. 
Feedback is now taken, without phase 
change, via Tr3. This transistor can vary 
the feedback in accordance with a volt¬ 
age control at its base. If this is derived 
from the ramp output of the oscilloscope 
timebase the frequency of the oscillator 
will follow the variations in the timebase 
sweep voltage. 

The centre frequency of the sweep 
may be varied readily by adjustment of 
Cl and C2. The circuit as described is 
used at 450 to 500kHz, but there seems 
no reason why, with a change of coil, 
it should not operate at 1.6 or 10.7MHz. 
Versions using BC107s, BF115s and 
BF194s have been made. Resistor Rx may 
need to be varied to give the best wave¬ 
form with different transistors and pro¬ 
bably for use on different frequency 
bands. 

When the ramp voltage, which can be 
derived from the timebase, cannot be 
used directly at low impedance it is sug¬ 
gested that an emitter follower should 
be used and a suitable proportion of the 
output tapped off the emitter resistor. 

(By E. C. Lay, in "Wireless World.") 


RADIO 

DESPATCH 

SERVICE 

869 GEORGE STREET 
SYDNEY 


CNR GEORGE & HARRIS ST 
RAILWAY SQUARE 
TEL. 211 0816, 211 0191 


BC107 

10 for 

$3.20 

BC108 

10 for 

$3.20 

BC109 

10 for 

$3.20 

BC207 

10 for 

$1.60 

BC208 

10 for 

$1.60 

BC209 

10 for 

$1.60 

UNIVERSITY INSTRUMENTS 

CT500MP 

20K 0PV 

$17.64 

MVA100 

100K OPV 

$40.25 

MVA1 

1K0PV 

$9.78 

MVA80 

80K OPV 

$23.00 

MVA50 

50K OPV 

$28.75 
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RAMBLER 

Starts you off on the right track. 

The BDP-100 Turntable and the SA-8200 amplifier 
are two fine examples from the Rambler Range of 
Hi-fidelity audio equipment. 

The BDP-100 2-speed turntable is quality engineering throughout, 
featuring a diecast platter, belt driven from a synchronous motor. 

An "S”-shaped, low 
tracking error arm with 
adjustable anti-skate and 
lateral balance. Auto cut 
and return arm with indep¬ 
endent dampened arm lifter. 

Magnetic cartridge with 
diamond elliptical stylus. 

Spring loaded detachable lid. 

Shock absorbing felt based feet. 

Sprung, heavy gauge metal motor 
board and wired ready for CD-4. 

Channel it through our SA-8200 
multi-purpose, stereo amplifier 
with its 55 watts RMS per 
channel output. Harmonic 
distortion of less than 
0.2% at 45 watts RMS 
per channel. Inputs:— 

2 phono, 2 AUX, 

2 tape, tuner and mic. 

Separate base and 
treble controls on each 
channel. High and low filter 
switches and loudness control. 

Provision for 2 pairs of 
speakers. These are just 
some of the many value 
packed features in these 
two superb pieces of 
Rambler Hi-Fi equipment. 


BDP100 


SA8200 


Rambler — The Best Thing That Has Happened to Music.” 


See and hear the Rambler range of sound equipment at your Rambler dealer 
now and compare the outstanding performance and value. 

Distributed and serviced throughout Australia by Sun Electric Co. Pty. Ltd. 
Melbourne, Sydney, Brisbane, Perth, Adelaide, Hobart and Canberra. 


MR 160 
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Letters to 
the editor 


The views expressed by correspondents are 
their own and are not necessarily endorsed by 
the editorial staff of "Electronics Australia". The 
Editor reserves the right to select letters on the 
basis of their potential interest to readers and 
to abbreviate their contents where this appears 
to be appropriate. 

Record reviews 

I preface the comments below by de¬ 
scribing my musical tastes as "middle- 
of-the-road", with a leaning to guitar 
instrumentals, etc. 

May I ask why does the classical re¬ 
cords section of the magazine devote 
two to four times the space per record 
review compared with the "Variety Fare" 
reviews? Is this snobbishness? Is the 
classical music reviewer more 
knowledgeable about what he is writing? 

I suspect so, but if this is the case, per¬ 
haps "experts" in the respective music 
fields covered in Variety Fare should be 
approached. 

There is no justifiable reason why 
approximately equal space could not be 
given to each and every record, whether 
good or bad. 

Your current approach seems to be the 
result of a "classical vs others" attitude, 
which I believe you have shown for some 
time. 

I would be interested if you can justify 
the meagre reviews that "modern" re¬ 
cordings are given. 

M. K. MacDonald, Unley, S.A. 

COMMENT: In the reviews of middle- 
of-the-road records we try to convey 
the essential information which we 
think buyers of these records require: 
Title information, contents and per¬ 
formance, the audience to which it will 
or will not appeal, technical quality, 
aspects of particular note. Traditionally, 
classical music enthusiasts have been 
considered to be more involved with 
the background to the music, per¬ 
formers and performance, as evidenced 
by reviews and jacket notes alike. We 
will plead guilty to tradition, but in¬ 
nocent to conscious snobbery. 

On the other hand . . . 

May I express my gratitude for Julian 
Russell's excellent appraisals of cassettes. 
Not only for the musical reviews on 
these, but also and perhaps more par¬ 
ticularly for the comments on cassette 
quality, when at the moment high quality 
pre-recorded works are scarce. 

These excellent reviews are very re¬ 
miniscent of those by the late John 
Moyle, in "Radio and Hobbies". A great 
percentage of my mono record collec¬ 


tion was selected from these reviews, 
and they still give a very good account 
of themselves, even by today's standards. 

I venture to say that cassettes selected 
from J.R.'s current reviews will be equally 
satisfying in years to come. 

May I suggest, though, that you give 
the approximate playing time per side 
as a regular feature, as this can be helpful 
in selecting the version giving the longest 
uninterrupted listening of sections in 
major works. 

To Julian Russell, then, please continue 
with the good work, and to the Editor, 
please continue publishing reviews of 
this nature. 

Keith L. Green, Hawthorndene, S.A. 
COMMENT: By sheer coincidence, your 
letter came in hard on the heels of Mr. 
Macdonald's. The two together cer¬ 
tainly show the diversity of interest and 
outlook in the area concerned! Your 
suggestion regarding playing time 
seems a good one, and we shall see if 
this can be done. 

Brake pulser 

As a regular reader of your magazine 
I am appalled that the article by Mr A. 
Beekman has appeared in the June 
issue. 

With the road toll rising every year and 
the costs being passed on to the whole 
population of Australia in the form of 
families deprived of loved ones, to print 
an article which seems designed to cause 
more mayhem than ever on our roads 
seems to me to show a very poor spirit 
of co-operation indeed. 

As you and every other road user must 
have noticed there are a large number of 
vehicles travelling on the roads with 
defective lights. Quite often only one 
brake light is working. Normally this is 
not a really serious matter unless the 
other light fails when there is no brake 
light at all. 

Any cars fitted with this monstrous pul¬ 
ser designed by Mr Beekman are of 
course in an entirely different category 
altogether. Visualise a vehicle with a left 
hand brake light inoperative, the driver 
is about to turn left and applies his brakes 
to slow down, and the right hand brake 
light flashes a turn right signal. The 
following driver quite correctly moves 
left to pass on the left hand side. Do I 
need to go into details of what happens 
next? 

Fortunately I understand that flashing 
brake lights are illegal in most states for 
this very reason. 

For Mr Beekman's benefit may I sug¬ 


gest that if it is too much bother to pay 
attention to your driving, don't drive. 

R. Woods Riverdale, W.A. 

Mr Beekman replies: 

May I just make a couple of points in 
reply to Mr R. Woods' letter condemning 
the use of a brake light pulser. 

1. Trafficator light lenses should by law 
be amber in colour, and not red. 

2. Pulsing rate of this unit is 0.1 sec. on 
and about the same time for off. Only 
between 3 and 4 flashes are given, and 
after that the brake lights stay on as long 
as the brakes are applied. The pulsing 
rate of trafficators is much slower, 
around 100 flashes per minute, and is 
continuous. 

3. This unit obviates the need to attract 
the attention of a following motorist by 
manually "pumping" the brake to make 
the lights flash. 

4. Where brakelights are combined 
behind the same lens with the tail light 
(as for example in the case of the latest 
Vlolden) while driving at night, you only 
have to blink once and you are not aware 
at all that the car in front has applied its 
brakes. 

5. Turn signals should be given at least 
30 metres before turning. 

6. Assuming Mr Woods is sincere in his 
concern for road safety, I am puzzled by 
his implication that the non working of 
any lights is "not a really serious 
matter". 

A. Beekman Enfield, NSW. 


3 FERGUSON £ 

Manufacturers of: 
Electrical / electronic 
equipment, wound 
components and 
lighting control 
equipment. 

BRANCHES 

IN 

ALL STATES 


Ferguson Transformers 
Pty Ltd. 

Head Office 

331 High Street. Chatswood 
NSW 2067 

PO Box 301 Chatswood. 

NSW. Australia 2067 

Phone: 02-407-0261 
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Classical 

Recordings 

Reviewed by Julian Russell 



Complete opera: Tristan and Iso/da 


WAGNER—Tristan and Isolda. Complete 
opera. Kirsten Flagstad (Isolda); Blanche 
Thebom (Brangane); Ludwig Suthaus 
(Tristan); Josef Greindl (King Mark); 
Dietrich Fisher-Dieskau (Kurvenal) and 
others with the Philharmonia Orchestra 
and the Chorus of the Royal Opera 
House, Covent Garden, conducted by 
Wilhelm Furtwangler. World Record 
Club Stereo S/5363-4-5-6-7. (Five discs 
in Box with English/German libretto. 


For many years the Furtwangler/Flag¬ 
stad Tristan has only been a legend to 
me. For a recorded version I have relied 
on, and enjoyed, the Solti/Nilsson set. 
So it was with considerable excitement 
that I put the first disc of the Furtwangler 
on to my turntable. I started with Act 2, 
by the way, and was immediately en¬ 
chanted. The Solti set is good but here 
was a sensuous quality in the playing and 
singing unique in my experience of the 
work. Beside Nilsson's sturdy Isolda with 
its many merits, Flagstad sounded the 
very essence of femininity. Although her 
top register was showing slight signs of 
wear-we all know about Schwartzkopf 
standing at her side to take the two top 
Cs for her—it was still voluptuous 
throughout the rest of her range. 

And Furtwangler won sounds of 
similar voluptuousness from his orches¬ 
tra. The balance between voices and 
orchestra was always stable and, if the 
conductor's tempos were sometimes a 
shade on the slow side here and there, 
he had an infallible knowledge of when 
to quicken them to produce an effect 
of incandescent passion. Flagstad was 
lucky too in Ludwig Suthaus' Tristan, 
which had a hint of baritone quality 
sometimes that magnified its masculin¬ 
ity and spared us from the Bayreuth 
"bark". I could find only one detail to 
criticise. Flagstad's low register was so 
warm and steady that a close knowledge 
of the score was necessary to distinguish 
it from the excellent Brangane of Blanche 
Thebom. Otherwise I bathed luxuriantly 
in this marvellously erotic act, a hashish 
dream of love if ever there was one. 

Later when I started the work from the 
beginning I was sometimes—but only 
rarely-disturbed by the balance which 
occasionally favoured the singers at the 
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expense of the wonderful orchestral part. 
One other point, albeit a minor one: The 
trumpet fanfares that signal the arrival of 
King Mark at the end of the act are 
supposed to be heard backstage and 
indeed the last chord continues to be 
heard in the theatre for a moment after 
the curtain has fallen, which gives a mar¬ 
vellous effect of continuing action. In 
Furtwangler's performance they sound as 
if they were played in the orchestra pit. 

I consider Tristan to be Wagner's 
supreme achievement because nowhere, 
except in Mark's narration towards the 
end of Act 2, is one conscious of the 
labour that went into its miraculous or¬ 
ganisation. The sheer inflammability of 
its inspiration gives the whole work an 
air of constant spontaneity. 

There is much to marvel at the or¬ 
ganisation in The Rine, the Mastersingers 
and Parsifal but, in these, one is some¬ 
times aware of the enormous intellectual 
effort that went into their creation. Tristan 


Moussorgsky—Khovantchina: 


MOUSSORGSKY—Khovantchina. Com¬ 
plete opera. Nicholas Tzyeych 
(Prince Ivan Khovansky); Alexander 
Marinkovich (Prince Andrei 
Khovansky); Drago Startz (Prince 
Vasili Golitsin); Dusn Popovich 
(Shakloviti); Miro Changalovich 
(Dosifei); Melanie Bugarinovich 
(Martha); Sofia Jankovich (Emma); 
and others with the Chorus and 
Orchestra of the National Opera, 
Belgrade, conducted by Kreshimir 
Baranovich. World Record Club 
Stereo R10787-8-9 (S/5658-59-60). 

I would not normally have thought this 
mostly indifferent performance and re¬ 
cording worthy of mention in this column 
except for one fact—it is the only avail¬ 
able recorded performance of a great 
opera. Khovantchina has had a curious 
history. Moussorgsky left it largely un¬ 
finished with no orchestral score. He did, 
however, leave it complete in "short 
score" form and that industrious meddler 
in other people's music, Rimsky-Kor- 
sakov, did the necessary work to prepare 


is different. It never flags, except perhaps 
for the brief episode mentioned above, 
and even that is dramatically a point of 
repose between two mighty climaxes. 
The music flows with all the uncluttered 
fluency of eloquent speech. But it is 
never, except during Tristan's last act 
hallucinations, hysterical. And it is the 
realisation of all this that, I think, is the 
key to Furtwangler's inspired interpreta¬ 
tion of this masterpiece, his recognition 
that it is one of the greatest achievements 
of the human mind in any medium. 
Where Solti fails to emphasise the 
dramatic change in the harmonies of the 
horns' hunting theme when Mark returns 
towards the end of Act 2, Furtwangler 
makes it a movement fraught with peril 
for the guilty lovers. And this is only one 
example among many too numerous to 
mention individually here. 

By the way, unless you have a very 
good knowledge of the score, you might 
easily be misled by the accompanying 
German/English libretto that places the 
different sides in the wrong spots. And 
an added difficulty will be encountered, 
as I mentioned above, by the similarity 
of timbre between the two women's 
voices when Flagstad uses her thrilling 
low notes. I have noticed some moments 
of disappointment—moments only—in an 
occasional bar. Perhaps I was expecting 
too much from a performance of the 
opera recorded as long as 22 years ago. 
But when one considers the economy 
price of this set to members ot the World 
Record Club, with its many thrills to ex¬ 
cite even the most jaded palates, it is 
a rare bargain in these days. And if I have 
failed to mention Fischer-Dieskau's su¬ 
perb Kurvenal and Josef Greindl's King 
Mark-well, one must stop somewhere. 


"only available recording" 


it for a stage performance. And unpar- 
donably he made alterations to the com¬ 
poser's original music. In an effort to 
correct this, an unusual combination of 
musicians, Ravel and Stravinsky, late in 
the 1920s got permission from the Soviet 
Government to visit the archives in Mos¬ 
cow and see what could be done to 
restore the work to conform more to the 
composer's intentions. Nothing came of 
this, however, and, since then, Shostako¬ 
vich has reorchestrated and generally 
cleared up Rimski's impertinences. I have 
not heard this version which, to my 
knowledge, has, alas, never been re¬ 
corded. 

The plot, of considerable political in¬ 
tricacy, is not easy to follow, but it boils 
down to the conflict between the old- 
time religious conservatives, many of 
them nobles, against Peter the Great's 
efforts at reform. As in his Boris Go- 
dounov, Moussorgsky again uses the 
chorus, not as a decorative background 
to the action, but as a living personality 






of the cast. And this chorus is one of 
the best elements in the set. Some of 
the voices are fair, especially among the 
men, and occasionally even good, but 
the women are awful with their wide 
Slavic tremolos and hard vocal produc¬ 
tion. Even the best of the men, too, 
sometimes have this irritating wobble. 

The quality of the engineering is, to 
put it mildly, far from refined, and the 
orchestra plays efficiently though without 
any lustre on its tone. Best to come off 
is the Fourth Act with its mixture of 
drama, dancing—the Persian ballet c£n 
still be listened to with delight time after 
time-and sudden murder. Elsewhere 
things are not so satisfactory except for 
some glorious highlights. But since the 
chance of hearing a good performance 
of a well-reconditioned score here in 
Australia is very remote indeed, I recom¬ 
mend this version in the absence of any 
other. 


For information on World Record Club albums, 
contact the Club at 605 Camberwell Rd., Hart¬ 
well. Vic., 3124. Tel. 29 3636. 


USZT-Hungarian Rhapsodies Nos. 1 to 
19. Michele Campanella (piano). Three 
discs in box. Philips stereo 6747 108. 

I have long ceased to wonder at the 
perfection of technique of the younger 
generation of pianists and violinists. So 
I was not surprised when I listened to 
the extraordinarily high standard of 
achievement of Michele Campanella, a 
young Italian not yet 30. This is the first 
of his records I have heard and the simi¬ 
larity of style among the Rhapsodies 
gives no idea of the breadth of his cul¬ 
ture. But in these works he is really great. 
His articulation is always assured in even 
the fastest of passages delivered without 
any hint of recklessness. No note ever 
trips over its follower. His range of son¬ 
orities is wide enough to give constant 
colour to whatever he is playng. I won¬ 
dered if this is the way the great Liszt 
himself might have played these pieces. 
But Liszt, although a supreme musician 
in the creative field, was also a great 
showman. He had a following of swoon¬ 
ing women enraptured by his playing that 
would have made a modern pop star 
envious, although they were of an older 
generation than the screaming teenagers 
who nowadays hypnotise themselves 
into hysterics when their favourites per¬ 
form. But the fact that they were, gen¬ 
erally speaking, older than their modern 
counterparts did not prevent some from 
picking up his cigar butts and putting 
them down the bosom of their dresses. 
Companella's style is much more 
modest. He achieves a true rhapsodical 
quality without ever losing the strictest 
control over his playing. Yet it is never 
"sicklied o'er with the pale cast of 
thought". Even the most difficult pas¬ 
sages sound wonderfully spontaneous. 

All these rhapsodies have a strong 
family likeness to each other yet closer 


examination reveals subtle differences, 
sometimes slight, often very significant 
indeed. Campanella captures their ro¬ 
mantic spirit quite without any slipshod 
thinking. He can caress a phrase firmly, 
yet with the utmost delicacy. And the 
recorded piano tone is as faithful as any 
I have ever heard. Although his playing 
can be described as consistantly brilliant, 
it is always refined. He is all that Cziffra 
might have become. Sometimes he glit¬ 
ters, sometimes he woos. Always he 
sounds exactly right in his treatment of 
the material provided by the composer. 
Virtuosity without slickness is perhaps 
the best way of summing it up. I think 
he is destined for greatness but, before 
being sure, I would like to hear him in 
music that demands from him something 
weightier emotionally. In addition to all 
these great merits he has an exciting 
sense of rhythm that carries one irresis- 
tably with him. 

Fine as every one of these rhapsodies 
is, I do not recommend playing the 
whole recital through at one sitting. But 
you may find it interesting to compare 
one of the earlier fifteen with later 16th 
to 19th and note the differences in the 
composer's more mature style. Cam¬ 
panella seems equally at home in both 
styles. The later rhapsodies you will find 
on the second side of the third disc. But 
this is not to say that surprising things 
don't happen harmonically in even the 
earliest of the set. But the last ones are 
on very foreign ground compared to 
such early exercises as the popular, even 
hackneyed No. 2. These last have an 
extraordinary freedom of form and con¬ 
tent. At first hearing they sound a bit 
cursory, explorative, yet on aquaintance 
each has its own hard logic without any 
striving for prettiness. All 19 make the 
same enormous technical demands on 
the performer and Campanella never 
falters in their realisation. Here is a set 
I can enthusiastically recommend to 
high-and middle-brow-buyers. They 
should provide endless enjoyment. 

Goodman transcriptions 

TRANSCRIPTIONS WITHOUT APOLO¬ 
GIES. Pianist Isadore Goodman re¬ 
corded in the Sydney Opera House late 
last year. EMI Stereo 0ASD7585. 

Isadore Goodman is so seldom heard 
nowadays that it is timely for this galant 
recital to remind us of just how good a 
pianist he is. Most of his time is taken up 
teaching at the NSW Conservatorium 
and for that reason visible to only a few. 
The merciless portrait on the record 
sleeve puts him into the Artur Rubenstein 
age group which is far from the truth. His 
style is very different from Campanula's 
reviewed above. Goodman has a softer, 
more romantic touch exquisitely 
modulated in dynamic graduations and 
still beautifully fluent in fast passages. 
Despite what I said about his photo he 
still looks as elegant as ever and his play¬ 
ing reflects his appearance. 


His title is an apt one. There is nothing 
disreputable about transcriptions from 
one instrument to another. It was made 
respectable by J. S. Bach and has since 
had a long line of distinuished practi¬ 
tioners. All those chosen by Goodman 
are in excellent taste and some of them 
seldom heard. Who indeed suspected 
Dohnanyi of having transcribed Delibes' 
delicious Naila waltzes? Under Good¬ 
man's fingers they sound altogether en¬ 
chanting. Anyway let's begin at the be¬ 
ginning. 

Goodman starts with the fairly well- 
known Godowsky version of Albeniz' 
Tango. I liked this rather less than some 
of the others. It seems to miss by a trifle 
a true Tango swing and, though his touch 
is aways beguiling, Goodman seems to 
pay too much attention to subordinate 
notes, which gives the piece a slightly 
straight-laced air.' 

Wagner's Magic Fire Music from the 
Valkyrie is played very clearly and delib¬ 
erately. It is quite a virtuoso effort but 
not very grateful for those who know the 
music in its original orchestral version. 
The transcription is by Lois Brassin, a now 
forgotten French piano teacher and 
minor composer born in 1840. Two Ger¬ 
man lieder come off very successfully in 
their new dress by Franz Liszt. Not sur¬ 
prisingly, I might add, for Liszt was one 
of the very greatest of all transcribers, 
and I am not forgetting Busoni. 

The fourth item, a Pastorale and 
Capricco by Domenico Scarlatti arranged 
by Tausig, is a delight in style and tech¬ 
nique. Every note seems to lie naturally 
under Goodman's fingers. I have only 
one churlish comment to make—it seems 
to go on a trifle too long. 

To complete that side of the disc there 
is the Naila piece mentioned above. This 
is a splendid transcription with-l thought 
I detected—tiny but effective changes of 
harmony here and there. 

Side 2 opens with another Schuman 
lieder, Spring Night, again transcribed by 
Liszt, and goes on to Ravel's own piano 
version of his orchestral piece, Alborado 
del Gracioso. It starts in a very sprightly, 
dandyish manner and goes on effectively 
to the stuttering serenade. Goodman 
then plays the Bach/Busoni Rejoice, Be¬ 
loved Christians with impressive fluency 
and accuracy and splendid balancing of 
the right hand against the left. Like Ravel, 
Falla himself transcribed his Ritual Fire 
Dance for piano and for a time Rubin¬ 
stein used to play it almost as a signature 
piece. Here Goodman plays it with fine 
verve. 

The final item is the great Rigoletto 
paraphrase by Liszt, perhaps the most 
popular of the many really great 
paraphrases in the Liszt piano literature. 
It makes a triumphant finale to this recital 
all of which shows so young a spirit as 
to make the sleeve photograph appear 
all the more brutal. If there is a rare bar 
of unevenness, perhaps momentary loss 
of concentration, well there are ample 
compensations. ® 
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Lighter Side 

Reviews of other recordings 


Devotional Records 

SAVED. Pat Boone. Stereo, Lamb & Lion 
LL-1013. (From Sacred Productions 
Aust, 181 Clarence St, Sydney and 
other capitals). 

Pat Boone's devotional releases on his 
own Lamb & Lion label continue to multi¬ 
ply, each one characterised by pleasing, 
smooth sound, carefully planned mid¬ 
way between the modern idiom and the 
more traditional approach. As such, this 
one, like all the rest, is well suited to 
family listening. 

With a restrained C&W flavour, the 
titles are: Radio Station S-A-V-E- 
D—God's Little People—I Feel Like 
Travelling On-Where Will I Shelter My 
Sheep-Over The Next Hill We'll Be 
Home-What A Song-Billy & Rex & Oral 
& Bob^Mighty Closer To Heaven—I See 
A Bridge—I'll Meet You In Church, Sun¬ 
day Morning-Way Down Deep In My 
Soul—The Great Judgment Morning. 

The sound is slightly lacking in the 
ultimate treble but it is full and smooth 
and must be judged as very pleasant lis¬ 
tening. The jacket note is devoted prin¬ 
cipally to a sincere tribute from Johnny 
Cash to the positive influence of Pat 
Boone on his own Christian committ¬ 
ment. (W.N.W.) 

* * * 

THE WORD BECOMES MUSIC- 
FAMILY. Stereo, M7 label MLF-078. 
Recorded at the Trafalgar Studios in 
Sydney, this M7 album features Ian Trus- 
cott, Phil Truscott and Ian Smallbone. 
Based directly on Biblical texts and 
themes, it translates the traditional 
Gospel message into modern sound 
idiom without, however, stepping out¬ 
side the likely tolerance of the older 
members of audiences and congrega¬ 
tions. 

I wasn't all that impressed by the first 
track "Standing At The Door" but the 
very next "Born Again" is a clever treat¬ 
ment of the central theme. Other tracks 
are: Living Water-A New Command¬ 
ment-Beautiful Feet Blues—The One To 
Turn To-The Lord Be With You-lf We 
Abide-Philippians 4, 8-Psalm 51. 

The sound and surface is very clean 
and the overall balance is good. An 
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album that I think would particularly 
interest budding young church 
musicians who are seeking a sound and 
a format. (W.N.W.) 

* * * 

MAKE A JOYFUL NOISE. The Fountain 
Street Church Choir directed by Mr. 
Beverly R. Howerton. Allen Computer 
Organ played by Donald L, Westfield. 
Stereo (no brand), DLW-1015. 

In many years of reviewing, this is the 
first time I can remember having to type 
"no brand". The reason, probably, is that 
the album relates to an historic local 
occasion, recorded primarily for the local 
congregation-and the Allen Organ 
Company. But what an occasion! 

The venue was Saint Francis de Sales 
Roman Catholic Church in Muskegon, 
Michigan. A relatively new and contem¬ 
porary structure of solid poured 
concrete, it is of massive proportions, 
with a reverberation time smoothly 
graded out to no less than 7 seconds! 


THE MYTHS AND LEGENDS OF KING 
ARTHUR AND THE KNIGHTS OF THE 
ROUND TABLE. Rick Wakeman. A & 
M L 354%. 

Rick Wakeman's latest album is similar 
in concept to his earlier Journey To The 
Centre Of The Earth. The story of King 
Arthur and his Court is told in musical 
form, aided by a lavishly illustrated 
booklet. 

The words of the songs are printed in 
the booklet, so it is possible to follow the 
story through the album. 

Other artists featured include the 
English Chamber Choir (of "Tommy" 
fame), and the Nottingham Festival Vocal 
Group, as well as a forty-seven piece 
orchestra and a six piece band. Fortuna¬ 
tely, Rick has managed to keep this large 
ensemble under firm control, and the 
result is a pleasant musical experience. 

My personal favourite amongst the 
tracks is Sir Lancelot and the Black 
Knight, with Merlin the Magician ranking 
a close second. Other tracks included are 


In this building the church authorities 
have recently installed an Allen computer 
organ and this was the inaugural perfor¬ 
mance, recorded on November 15, last. 
The organ is heard mainly in a supposing 
role to the choir but adjectives like 
delicate, sensitive, spacious, massive all 
suggest themselves in turn. And the 
instrument lives fully up to expectations 
in the one solo track on side 2. 

The choir, in fact, is from the Fountain 
Street Church, with its roots in a one-time 
Baptist mission but now of a stature that 
has justified an international tour, taking 
in England's great cathedrals. This, then, 
was the "local" occasion. 

And here are the track titles: Make A 
Joyful Noise (Williams)-Twenty-Third 
Psalm (Matthews)—Christmas Day 
(Holst)—Lacrymosa, Requiem (Mozart) 
-Jubilate Deo (Bales)-Grant Me True 
Courage Lord; Sinfonia From Cantata 129 
(Bach)—Winter Comes (Kimmel)-Now 
Sleeps The Crimson Petal (Quilter)-Give 
Me Your Tired, Your Poor (Berlin)-The 
Lord Bless You And Keep You (Lutkin). 

This is a good record on any count but 
especially relevant it you want to gain an 
appreciation of how this modern elec¬ 
tronic organ can perform in an acoustic 
environment where one would normally 
find a big pipe instrument. As a member 
of my household is given to remarking: 
"I like it, I like it!" 

Perhaps not surprisingly, the review 
copy came to me via Allen Organs 
(Aust). You can obtain a copy for $6.00 
post paid from the above company at 
either of two addresses: 32 Woodhouse 
Rd, Doncaster East, Vic 3109; or 39 
Roland Av, Wahroonga 2076. Recom¬ 
mended (W.N.W.) 


Arthur—Lady of the Lake—Guinevere—Sir 
Galahad—The Last Battle. 

The quality of the recording is 
excellent, although my copy was slightly 
warped. Fortunately, this did not seem to 
have any detectable effect. (D.W.E.) 

* * -¥■ 

SONGS OF LOVE AND OTHER THINGS. 

Aimable. Vogue stereo L-45511. 2- 

record set $7.95. 

It is not at all clear from the cover of 
this 2-disc album just what is the name 
of the French orchestra featured but I 
gather it is just called "Aimable". At any 
rate it is a fairly large orchestra which 
features piano accordion and Hammond 
organ. 

A fine collection of tunes, some new 
and some very old, has been collected 
for this album. I found it most enjoyable, 
particularly as I had not heard some of 
the tunes for many years and it was like 
meeting old friends. Record quality was 
good and stereo spread was wide and 
even. Definitely, a good buy. 

Space does not permit a list of the 33 
track^but here are just a few: I Can't Give 


Reviews in this section are by Neville Williams 

(L.D.S.), Norman Marks (N.J.M.) and David Edwards (D.W.E.). 


Instrumental, Vocal and Humour 







You Anything But Love—My Louise—The 
Whistler And His Dog—Lichensteiner 
Polka-La Vie En Rose-Radetsky March- 
Strangers In Paradise—I Love Paris— 
Tonight—Petite Fleur—The Last Waltz- 
Parade Of The Wooden Soldiers. 
(L.D.S.) 

★ ★ ★ 

GOLDEN HOUR OF CHRIS BARBER 
AND HIS JAZZ BAND. Astor GH 580 
Stereo. 

Chris Barber fans will get their 
money's worth in this release with 
seventeen of the band's best hits includ¬ 
ing: Petite Fleur—Tuxedo Rag—April 
Showers—Everybody Loves My Baby- 
Lonesome Road Blues—High Society- 
Bugle Call Rag—Beale Street Blues- 
Bye And Bye—When The Saints Go 
Marching In. The vocals are carried by 
well known English jazz singer Ottilie 
Patterson. 

The only let down with the disc is the 
relatively poor overall quality but, if you 
like the tracks, you could probably 
overlook this. (N.J.M.) 

★ ★ ★ 

DOWN TOWN WITH GRAEME BELL 
Harlequin L 25125. 

Tracks on this album were recorded in 
Sydney between 1962 and 1965. It is not 
designated stereo or mono but there 
does appear to be some slight stereo 
spread (or channel difference) at least on 
some tracks. Recording quality is good 
and if you like the music of Graeme Bell 
and his jazz band then this is a good 
buy. 

A list of the tracks comprises: African 
Waltz - Black And Tan Fantasy - 
Waterfront Whale — Tin Roof Blues — 
Margie — Battle Hymn Of The Republic 
— That's A Plenty — Dixie — Justine — 
Downtown — Savoy Blues — Down By 
The Riverside. (L.D.S.) 

★ ★ ★ 

PUT IT WHERE YOU WANT IT. The 
Average White Band. MCA Records 
MAPS 7834. 

Malcolm Duncan, Onnie McIntyre, 
Roger Ball, Hamish Stuart, Robbie McIn¬ 
tosh and Alan Gorrie comprise the 


Average White Band. Rather unexpected¬ 
ly, their music is better than average, 
although to my tastes it is a little mono¬ 
tonous. Their basic style seems to be a 
mixture of rock and ja2z, tending 
towards slow ballads. 

The eight tracks are: How Can You Go 
Home — This World Has Music — 
Twilight Zone - Put It Where You Want 
It — Show Your Hand — Back In '67 — 
Reach Out - T.L.C. (D.W.E.) 

★ ★ ★ 

THE DOVE. Original Movie Soundtrack. 
Interfusion L35387 Stereo. Festival 
Release. 

A musical travelogue would be the 
best description of this soundtrack of a 
movie depicting a round the world yacht 
trip. Over the main theme which crops 
up constantly there are touches of music 
from exotic places. Some of the tracks 
are: The Dove - Sail The Summer 
Winds - Here There Be Dragons - 
Mozambique — Xingmombila — Alone 
On The Wide, Wide Sea - After The 
Fire. 

The quality is excellent; a pleasant 
record for background or for relaxing. 
(N.J.M.) 

★ ★ ★ 

JOHN PAUL GEORGE RINGO ... & 
BERT. Original Cast Recording With 
Barbara Dickson. Stereo, RS02394141 
SUPER. (Distributed by phonogram.) 

"John Paul George Ringo ... & Bert" is 
a play by Willy Russell about the 
Beatles, as told by a fictitious person, 
namely Bert. This original cast recording 
is dominated by Barbara Dickson, who 
sings almost all the songs. Included, 
amongst these are the following Beatle 
compositions: I Should Have Known Bet¬ 
ter - Your Mother Should Know - With 
A Little Help From My Friends — Penny 
Lane - Here Comes The Sun - Long And 
Winding Road - Help - Lucy In The Sky 
— You Never Give Me Your Money/ 
Carry That Weight — We Can Work It 
Out - A Day In The Life. 

Barbara has a pleasant voice, and her 
versions of the Beatle classics make very 
enjoyable listening. In particular, I was 
very impressed with her version of Here 


Comes The Sun, which is one of my 
favourite Lennon/McCartney composi¬ 
tions. 

Another track I found interesting was 
Ooee Boppa, sung by "Tiny Tina and The 
Titular 3", which concerns one Tommy 
and a ten-ton lorry full of frozen fish fin¬ 
gers! 

Seriously, if you yearn for the nostalgia 
of the sixties, and are interested in hear¬ 
ing different arrangements of the Beatles 
classics, then look no further. Recording 
quality is excellent. (D.W.E.) 

★ ★ ★ 

SALTED PEANUTS. Supersax. Capitol 

Stereo ST-11271. 

This must be one of those albums 
which some may supposedly buy (I cer¬ 
tainly wouldn't) for the titillating cover 
which portrays two naked "ladies" sitting 
in a bowl of peanuts and holding a 
saxophone each. But, for me, the music is 
largely forgettable and is the sort you 
would reasonably expect as a back¬ 
ground for a cheesecake exhibition. 

Recording quality is good, however. 

Nine tracks are featured in all: Yardbird 
Suite — Groovin' High — Embraceable 
You — The Bird — Lover — Scrapple From 
The Apple — Confirmation — Lover Man 
- Salt Peanuts. (L.D.S.) 

★ ★ ★ 

HARMONICA FAVOURITES. The Dar- 

gies. Stereo, Astor ALPS-1040. 

Probably because, in my younger days, 
I could coax a tune from a mouth organ, 
I have always had some admiration for 
those who could play the instrument 
really well. And the Dargies must certain¬ 
ly be included in this number. Harmonica 
players in the group include Horrie Dar- 
gie, Doc Bertram and Vern Moore. Addi¬ 
tional support comes from Vern Moore 
(also guitar and flute), Clyde Collins 
(piano and organ) and Neil Wilkinson 
(drums, vibes and tympani). 

With that line-up, the Dargies are in a 
position to produce a varied and 'well 
rounded group sound, and this they do 
in a program of no less than fourteen 
tracks. Tie A Yellow Ribbon - Ritual 
Fire Dance — The Summer Knows — Nor¬ 
wegian Mood — Sabre Dante — The 



record brush 


1,000,000 CONDUCTIVE BRISTLES 

no anti-static fluids needed 


The new DECCA Record Brush consists of a million tiny fibre bristles'. As 
you brush the record surface, upward of a thousand 'bristles' enter each 
groove and remove more dust and grit than any other product available. In 
addition, each 'bristle' is electrically conductive. Static on the record is 
removed as you clean, without the aid of special fluids 

* $12.50 at leading Hi-Fi stores Et record bars. 

Australian Agent British Merchandising Pty Ltd.. 49-51 York St.. Sydney 
Ph 29-1571 

* Recommended retail prrce. 
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LIGHTER SIDE 


f' mEASUREMENT&COMPUTA TION: 


WORKING FOR YOU— YOUR WA Y 


Whats small, green, red 
and yellow and only 
costs a few cents? 



The bright new LEDs 
from HP. 

HP now have a complete range of LEDs in yellow, green 
and red. In fact, HP's LED range is one of the brightest 
things around circuit boards. The new colour range of 
HP LEDs are available in T1 lamps and T1% size. 

HP LEDs give the ultimate in brightness and wide angle 
visibility. Thesesmall, tough bulbs can be put anywhere. 

They can be used in automobiles, appliances, homeware 
and any other instrumentation. When you talk to HP's 
distributors, ask about the quantity prices available. 

HP’s DISTRIBUTORS: 

AMPHENOLTYREE 

1100 Toorak Road, 17 Botany Street, 

HARTWELL, VIC. WATERLOO, 

Phone 29-2338 N.S.W. 2017 

Phone 69-5264 


HEWLETTPACKARD 

Sales and service from 172 offices in 65 countries. 

Australia. 31-41 Joseph Street. Blackburn. 3130. Victoria Telephone 
89 6351. Other Offices: Adelaide, Brisbane. Canberra. Perth and 
Sydney. Also Auckland and Wellington. New Zealand 
____ 90562 y 


i Mule ~ Theme From "Shaft" - The Entertainer - Ravel's 
Bolero - Theme: "Last Tango In Paris" - 24 Hours From Tulsa 
— Pink Panther — Lonely Love — A Time For Us. 
j The quality is good and, provided you don't actively dislike 
harmonjcas, here fully backed, you'll enjoy this latest program 
from the well known Dargies. (W.N.W.) 

★ ★ ★ 

WILL UPSON BIG BAND LIVE AT PINOCCHIO'S. Harlequin 
L 25183. 

Will Upson leads a 20 piece "big band", which plays regular 
"gigs" at a Perth nightclub. This live recording features the 
following tracks: T.S.O.P. - Pardon Me Sir - Killing Me Softly 
With His Song — Get Down — Roger's Blues — Alone Again 
(Naturally) - 2001 (Also Sprach Zarathustra) - Skybird - The 
Letter. 

All the arrangements are good, as is the recording quality. 
In fact, it is only the applause at the end of each side that 
marks this out as not being a studio recording. If you are a 
big band fan, then this record would be a good addition to 
your collection. (D.W.E.) 

★ ★ ★ 

SCOTT JOPLIN'S 'MAGNETIC RAG'. The Southland Stingers 
with Ralph Grierson at the piano. EMI Release 
OCSD7712. 

If you are a collector of old rags this record would be a 
useful addition. Scott Joplin's posthumous fame has been 
enhanced no end by the use of some of his music in the movie 
'The Sting', the name of the group involved in this record hav¬ 
ing such a connotation. The quality on the ten tracks is above 
reproach, the titles being: Magnetic Rag - Elite Syncopations 

- Heliotrope Bouquet - The Nonpariel - Lily Queen - The 
Strenuous Life - Bink's Waltz - The Sycamore - Eugenia - 
Something Doing. 

The music is very danceable for the oldtime style; in short 
very easy to listen to. (N.J.M.) 

★ ★ ★ 

I HEAR MUSIC. Stephane Grappelli. RCA Victor Stereo 

VPL1-7038. 

Some very relaxing music from the world's top jazz violinist 
is featured on this disc. As a sidelight, one track features Grap¬ 
pelli on the piano. Record quality is excellent. 

There are eleven tracks: Tea For Two - Danny Boy - Let's 
Fall In Love - Coltrane - Dear Ben - I Hear Music - Dany 

- Smoke Gets In Your Eyes - Body And Soul - Gary - Flower 
For Kenny. (L.D.S.) 

★ ★ ★ 

PETER PICCINI'S ORGAN HIT PARADE. Hammond Organ. 

Stereo, Clarion 2-record set (Festival) L-45535/6. 

Imagine that you're enjoying a relaxed meal in a softly lit 
restaurant and, over in one corner, an organist is playing along 
in a manner gently rhythmic and at a carefully controlled level. 
You hear it, you probably like it, yet you don't consciously 
listen! 

Well, that is what this double album is all about: gentle organ 
background for eating, reading, relaxing. There are 20 numbers 
on the four sides; numbers like: Another Time, Another Place 

- Spanish Harlem - Banks Of The Ohio - It's Too Late - 
It's A Sin To Tell A Lie - Candy Man - Where Is Love? - 
Don't Walk Away - Superstar - Ranger's Waltz . . . and so 
on. 

Peter Piccini makes it all sound very easy and, while the 
Hammond produces exactly the sounds he needs, it doesn't 
try to be a demonstration of organ voices. The sound and sur¬ 
face is completely clean and there's not even the stray click 
to disturb your reverie. (W.N.W.) 
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IN A COUNTRY MOOG. Gil Trythall 
and his Moog Synthesizer. Inter¬ 
fusion Stereo. L-45,557/8. 

This is a double album set featuring 
twenty-two country-style tunes played 
on a Moog synthesizer. Included among 
the titles are Folsom Prison Blues — Har¬ 
per Valley P.T.A. — Gentle On My Mind 

- Little Green Apples - Wichita Lineman 

— I Can't Stop Loving You — King Of The 
Road — to mention only a few of the 
more well known ones. 

There are quite a few aural surprises 
in this collection, as Gil does his thing. 
On the whole, the album is quite pleasant 
listening although, after such a large 
number of tracks, one tends to become 
a little bored. However, if you fancy a 
"different" style of country music, then 
this could be a good buy, as the quality 
is excellent, with some good stereo 
effects. (D.W.E.) 

★ ★ ★ 

GOLDEN MELODIES. Joseph Seal, 
Wurlitzer pipe organ. Stereo, Astor 
GGS-1447. 

Yet another in his recent series of 
recordings, this album by veteran theatre 
organist Joseph Seal was made on a 3- 
manual instrument that was once 
installed in the Regent Theatre, Kingston- 
on-Thames. It is now a prime exhibit in 
the Musical Museum at Brentford, 
Middlesex. 

The "Golden Melodies" presented 
here are, for the most part, musical 
museum pieces of the theatre organ era: 
Liberty Bell — Over The Rainbow — Jolly 
Brothers Waltz - Getting Sentimental 
Over You — Chasing Moonbeams — 
Cavalleria Rusticana — Alicante — Jeannie 
With The Light Brown Hair — Voices Of 
Spring — All-Time Hits Medley — Dance 
Of The Hours Ballet. 

Joseph Seal plays as competently as 
one would expect a musician of his 
experience to do, with variations suf¬ 
ficient to remind one of traditional 
Wurlitzer voices and moods. To get the 
intended impact it is essential to play the 
disc at a reasonable level and this will 
expose some surface prickles and a high 
level of ambient noise on the tape master 
which is mercifully turned down be¬ 
tween tracks. Overall: pleasant enough 
but scarcely exciting. (W.N.W.) 

★ ★ ★ 

MUNGO JERRY'S GREATEST HITS. 
Astor Golden Hour Stereo GH 586. 

Included among the seventeen songs 
on this collection are: In The Summer¬ 
time - Lady Rose - You Don't Have To 
Be In The Army To Fight In The War - 
Have A Whiff On Me. For Mungo Jerry 
fans, this must represent good value, as 
the recording quality is excellent. 

Unfortunately, there was one facet of 
the record which I found disturbing. On 
the second side, which contains a total 
of nine tracks, the last track extends quite 
close to the label, with the result the 
automatic return on my turntable refused 


AUSTRALIANA 

. . skilfully performed” 

ONCE A JOLLY SWAGMAN. Ted Egan. 

Stereo, RCA Victor VPLI-0049-G. 

Fronted by a somewhat less than pro¬ 
fessional sketch of a swagman, printed 
in a single colour, "Once A Jolly Swag¬ 
man" might well be taken as a not very 
ambitious collection of Australiana. But 
the first few bars are sufficient to indicate 
just the opposite. It's up-tempo and up¬ 
dated, unmistakenly Australiana, but 
skilfully performed and superbly re¬ 
corded. Perhaps it's not surprising, noting 
that production is by Ron Wills. 

The thirteen tracks are entitled: Waltz¬ 
ing Matilda—The Bagman's Bicycle 
Blowout-Cattle Going In-Greasy Bigg¬ 
ins—Torres Straight Medley—That Day At 
Boiling Downs-The Man From Humpty 
Doo—The King V. August Paul—The Ura- 
punga Frog—Arnhem Land Lullaby—Bar- 
dikan The Cockatoo-Moreton Bay- 
Alice. 


to operate. This means that the tonearm 
must be manually returned to its rest 
position. This minor irritation is obviously 
a direct consequence of the long (1 hour) 
playing time of the record. (D.W.E.) 

★ ★ ★ 

NICE TO BE AROUND. Maureen Mc¬ 
Govern. 20th Century L-35,199. 

Most people will remember Maureen 
McGovern from her theme song from 
one of the recent "disaster movies". The 
title song from this album, "Nice To Be 
Around", is also from a film, titled "Cin¬ 
derella Liberty". Other titles included are: 
Give Me A Reason To Be Gone—Where 
Did We Go Wrong—All I Want (All I 
Need)-Like A Sunday Morning-Love 
Knots—Everybody Wants To Call You 
Sweetheart—Little Boys And Men— 
Memory-Put A Little Love Away. 

Maureen has a pleasant voice, well 
suited to the love ballads which pre¬ 
dominate on this record. The recording 
quality is excellent, and the 
accompaniment is pleasant without in¬ 
truding. If you like this type of music, 
then this would represent a good buy. 
(D.W.E.) 

★ ★ ★ 

ALL ABOUT A FEELING. Donna Fargo. 

Dot Records L-35065. 

Donna Fargo sings about love, and she 
has the talent to express her true inner 
feelings. All the songs on this album are 
her own compositions, and listening to 
them, one does indeed learn "all about 
a feeling". 

Her rather plaintive voice has a knack 
of reaching right inside you, and evoking 
responses that you may have thought 
suppressed. This is definitely not a record 



Listening to track after track, I couldn't 
help but feel that this was Australiana that 
would have a strong overseas appeal. 
Then the penny dropped: it's the kind 
of material which has been popularised 
by Rolf Harris but there the comparison 
should end. Ted Egan is not an imitation 
Rolf Harris, he's a fine performer in his 
own right and, if you have any interest 
at all in this type of material, you should 
sample a few tracks of this new album. 
(W.N.W.) 


to provide background music, rather it 
should be listened to carefully. I found 
that after each playing Donna's sincerity 
tended to grow on me. 

If you like her style of communication, 
otherwise known as getting down to the 
heart of the matter, then this effort by 
Donna must surely represent a worth¬ 
while investment. Have no fears about 
technical quality; I could not fault it. 
(D.W.E.) 

★ ★ ★ 

NEWCASTLE SONG. Bob Hudson. 

Stereo. M7 Records MLF 083. 

'Ere's one for all youse ocker fans; 
Bob Hudson's Newcastle Song, recorded 
live in concert. With such other titles as: 
Living It Up On The Dole — R Certificate 
Song — I Never Was Born Like Mel — as 
well as the Newcastle Song itself this is 
a sure-fire hit at a party, or wherever else 
you can find to play it. 

For reasons that will become obvious, 
this record should not be played in gen¬ 
teel company, as the subtle innuendoes 
and satirical songs may not be universally 
approved. 

Aided by such notables as Paul Hogan 
and the Remand Centre Old Boys Choir, 
Bob (Abraham Luigi) has produced what 
must be a classic Australian effort. 
Characters such as Jonathon Livingston 
Budgerigar and Normie will surely join 
the ranks of other compatriots such as 
Ned Kelly and Barry Mackenzie. 

A word of warning: the last line of the 
"R Certificate Song" is repeated in a way 
calculated to deceive the listener into 
thinking his pickup is jumping tracks. 
Don't make a grab for the arm, otherwise 
you may miss and really do some 
damage. What a spoil sport I am! 
(D.W.E.) 
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iWRONicmaiLS 

BIG SAVINGS 
on CCTIf... 


APECO CAMERAS 



$159 


Complete with high quality universal lens — no extras 
•needed Works with any ordinary TV set; 
automatically adjusts to suit different light conditions 
and uses standard interchangeable lenses. Ideal for 
experimenting, Professional or security use. Proven, 
Tested and guaranteed. 

CC TV ACCESSORIES 

7” 2400' x V?” Sony tapes. $22.00 

Signal booster/amplifier 240v. $89.00 

Mounting brackets, from $ 12.50 

Close up lens (macro). $45.00 

Wide-angle lens. $49.00 

Telephoto lens 70mm. $93.50 

Zoom lens 12.5-70mm. $42.00 


115-117 Parramatta Rd. (Cnr Lloyd George Ave.,) 
CONCORD NSW 2137 
TELEPHONE (02) 747 6472 

Trading Hours: 12:00 to 6:00 pm. Mon-Fri 8:30 to 1:00 pm Sat 
NOTE: Add Postage rated 10% order value. C.O.D.’s send $2.00 prepayment. 


$595 


VIDEO 

TAPERECORDER 


Sanyo VTR-2000. Records video and audio signals 
on Vi" tape (1 hr) — features auto level controls for 
easy operation. Record from home TV or camera, 
play back on home TV. Completely portable (29lbs). 


CONCORD TV CAMERA 

With in-built monitor/viewfinder. Lets you see what 
the camera sees — great when you have to follow a 
moving target as in sport, etc. Use as playback 
monitor with Video Tape Recorder etc. Normally 


$650. 


$425 



Garrard MINI-CHANGER 


3 Speed 240v compact record changer. Plays all 
records, with ceramic cartridge. BRAND NEW AND 
FULLY GUARANTEED. 



AUTOMATIC SCANNERS 

With remote controller. Easily adjustable from 45 deg. 
to 360 deg.; sweeps desired area and reverses 
automatically. Remote controller permits manual 
operation from a distance. 


<$190 


$140 ► 



WE’VE GOT MORE 
SPEAKERS 


(1) Woofer-Tweeter. 

Package Deal. 8” 3” 

20W RMS 8 ohms, by 
MSP. 

$14.50 ea. 

(2) Plessey 1 2" 2 way 

package deal 

Cl 2P/&X-20 30W 
RMS 8 ohms 



(4) MSP 3 Way 8” 
Package Deal. 8” 5” 

3" 20W RMS 8 ohms. 


(6) Imported 10” De¬ 
luxe 3 Way. 10” 4” 

2” 30W RMS 8 ohms. 

$25.50 ea. 

(7) De-luxe Dome 
System 3 Way. 
Imported 8" dome 
mid/tweeter 20W. 

$33.00 ea. 

(8) De-luxe Dome 
System 3 Way. 
Imported 12” plus 
dome mid, tweeter 
30W. 


iMooonms. CIO EA 30W. 

$24.95 ea. (5) Plessey 12”? Way $48.50 


(3) Imported 8” De-luxe 
2 way. 8” 2” 25W 

RMS 8 ohms. 

$16.50 ea. 

All kits include cross 


(5) Plessey 12” 3 Way 
package deal. C12P 
KC5NR X-30. 30W 
RMS 8 ohms. 


(9) Imported 1 2" 3 Way 
system. 12” 6” 3” 

(x2) 30W RMS 8 ohms. 


$21 

PANEL METERS 



Large 5" size — Best quality 
high accuracy meters with 
various scales. For 
100UA, 200UA, 500UA, 

1 2MA. 


$ 7.50 



$219 


AC-DC9” MONITOR 

240v AC or 12v DC operation — may be connected 
directly to TV camera or VTR; simplified controls and 
light weight make for easy portable use. 



$195 


SANYO has a complete line up of CCTV Cameras and 
VTR’s. The model VC 1120 (illustrated) provides for 
RF or VIDEO output and automatically adjusts to a 
wide range of light conditions. Uses std. 
interchangeable lens — 240v operation. 


PA, CB or ham £j 
BASE STATION 
MICROPHONE KIT 



$34.90 ea. $34.90 

over components and wiring diagrams. 



50 ohms impedance (10K with transformer 
$6.50) and includes press-to-talk 
switch DPDT, spring return. 

$ 13.50 
STEREO 30 $30 

Kit includes transformer, labelled and numbered P.C. 

Board, all Resistors and Capacitors, 4 pages 
instructions. Amazing offer for "hi-fi-ers” — Stereo 
amplifier kit, giving 15W RMS in 4 ohms. 10W RMS in 
8 ohms (per channel) with 5 mV magnetic cartridge 
input VOLUME. 'BALANCE. BASS and TREBLE 
controls supplied — latest integrated circuit pre-amp 
and driver stages, complementary "flat-pack” output 
transistors — all on one P.C. Board for easy 
assembly. Hi-Fi performance with 20Hz to 50kHz 
response, low distortion and low hum level ensure 
compatibility and the best turntables and speakers 
Complete Kit $30 plus post. 
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Books & 
Literature 


Colour servicing 

COLOUR TV SERVICING, by Gordon J, 
King. Published by Newnes- 
Butterworth. Hard covers, 342 pages, 
150 x 247mm. Photographs, line draw¬ 
ings and colour plates. Price in 
Australia $12.00. 

This is the second edition of this book, 
the first edition being published in 1971 
and reviewed in these pages in May 1972. 
The major changes in.the second edition 
appear to be the addition of one chapter 
(17, Receiver Design Trends) and a large 
multicoloured foldout fault finding 
chart. 

Doubtless there has been minor updat¬ 
ing in other parts of the book but, in 
general, the impression is one of a 
straight reprint. In fact, judging from the 
illustrations of typical British receivers 
and circuits, it would appear that there 
has been very little change on the British 
colour TV scene since 1971. Either that 


or the book has not been updated as fully 
as it might have been. 

Be that as it may, this is still a very good 
book. While aimed specifically at the ser¬ 
vice technician, the author obviously 
believes that a good grasp of basic theory 
is a necessary prerequisite to efficient 
practical servicing. As a result, the first 
part of the book is devoted to theoretical 
background, as indicated by the chapter 
headings: 1, Introduction. 2, The Science 
of Colours. 3, The Colour Camera, Signals 
and Displays. 4, The Shadowmask Colour 
Tube. 5, An Overall View of the Colour 
System. 

Concentration of this amount of sub¬ 
ject matter into a mere five chapters 
means, inevitably, that it will be less 
detailed than a textbook devoted entirely 
to theory. Nevertheless the author has 
done a particularly good job in concen¬ 
trating on the essentials to give a good 
basic background to the whole subject. 
Chapter 2 (The Science of Colours) is 


especially well handled. 

The next five chapters deal with prac¬ 
tical circuits as found in typical colour 
sets: 6, Purity and Convergence. 7, 
Timebases, EHT and Power Supplies. 8, 
Luminance and Colour Difference 
Amplifiers. 9, Vision, Chroma, Reference 
Generator and Sound Stages. 10, En¬ 
coding and Decoding. 

Each of these chapters deals with the 
requirements which each section of the 
set has to meet, typical circuits, both 
valve and transistor, and the various 
adjustments which are normally 
required. In this latter regard, the chapter 
on convergence is probably the most 
extensive, due to the quite complex rou¬ 
tine normally required for convergence 
adjustment. 

Chapters 11 to 16 are devoted to prac¬ 
tical servicing: 11, Test Instruments and 
Signals; 12, Locating the Fault Area; 13, 
Servicing Procedures; 14, Servicing in the 
Field; 15, Tuned Circuit Alignment, 16, 
Faulty Picture Tube Symptoms. 

Chapter 17 (Receiver Design Trends) 
is obviously aimed at updating the main 
material as much as possible. It deals 
with such trends as the increasing use of 
ICs, modules and plug-in boards, vertical 
slit picture tubes, as well as the more 
modern circuit design trends. 

Chapter 18 lists world television stan¬ 
dards, with some comments about 
specific areas. 

The book is well written, in plain lan¬ 
guage, with a minimum of mathematics. 
While some of the references, eg, to dual 
standards, are peculiar to the British 
scene, these are easily disregarded. On 
the other hand, the British standards are 
so similar to our own that the student 
needs to make very little adjustment. 

Altogether, a worthwhile addition to 
any serious student's library. 

The review copy came from Butter- 
worths, 586 Pacific Highway, Chatswood, 
NSW, 2067. (P.G.W.) 

Batteries 

STORAGE BATTERIES AND RECHAR¬ 
GEABLE CELL TECHNOLOGY, by 
Louis F. Martin (Ed.). Published by 
Noyes Data Corporation, Park Ridge, 
New Jersey, U.S.A. Hard cover, 364pp 
234mm x 155mm. Illustrated with 
line diagrams. Price in USA $36.00. 
This would seem to be a highly 
specialised book which, by reason of its 
relatively high cost, is more suited to the 
reference library than the individual's 
bookshelf. It is not a text book in the nor¬ 
mal sense, rather a reference book. The 
editor's foreword probably sums it up 
best. 

"The detailed, descriptive information 
in this book is based on U.S. patents 
since the middle 1960s relating to storage 
batteries and rechargeable cell tech¬ 
nology." 

He goes on to explain* that the sig¬ 
nificant technical information only has 
been extracted from these files, "... 


AUDITEC STOCK RANGE AMPLIFIERS 


■H 


‘ * *4 ♦ 


j I 




1009 


NAME 


ADDRESS. 


.POSTCODE . 

EA 8/75 


- * 



1027 K104 


1009: 1 20 w. RMS into 4 ohms at 0.1 % 

T.H.D. Input IV into 100k with 
preset volume control $133.11 
(illustrated with optional 
preamplifier—see leaflet for price 
details) 

1027: 250 w. RMS into 8 ohms at 0.2% 

T.H.D. Input IV into 100k with 
preset volume control. $239.20 


For full details, send coupon for free 
leaflet. 

PLEASE SEND DETAILS AND PRICES 
OF AUDITEC AMPLIFIERS TO: 


(illustrated with optional V.U. 
meter and preamplifier) 

K104: 1 20 w. RMS into 4 ohms at 0. 1 % 

T.H.D. 2 input channels with 
bass, treble on each; for mic., gui¬ 
tar or P.U. $226.55 

K105: Same as K104 but with 4 input 

channels $259.90 


All these amplifiers are fully short-circuit 
proof, and are guaranteed for 12 months. 
Prices shown include Sales Tax, and are 
recommended only. 

Available from Alan Oliver Electronics. 

188 Pacific Highway, St Leonards. 

Ph 43 5305. 

AUDITEC AUSTRALIA 
P.O. BOX 228 
HORNSBY NSW 2077 
PH: 47-4166 
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eliminating legal jargon and juristic 
phraseology". 

The book is divided into seven sub¬ 
sections: Lead-acid Storage Batteries; 
Alkaline Batteries; High Energy Density 
Cells; Zinc Cells and Electrodes; Fuel 
Cells; Thermal Batteries; and Other Elec¬ 
trodes, Cells, and Batteries. There is a 
three section index; by company name, 
inventor's name, and U.S. Patent num¬ 
ber. 

As might be imagined, the various 
descriptions deal mainly with industrial 
processes, rather than basic principles 
but, nevertheless, interesting technical 
information can often be found in such 
descriptions, particularly where it is 
necessary to explain the limitation of an 
existing process to justify the new one. 

But this is not the book's intended role. 

It would be most valuable to anyone pur¬ 
suing a particular line of research and 
who needed to know what had already 
been done in order not to waste time in 
duplicated effort. It would also give a 
clear picture of the patent situation in the 
event that he wished to lodge his own 
claim. 

It should also be noted that the type 
face used, while quite readable, is 
smaller than usual, meaning that there is 
a lot of information packed into the 360 
odd pages. 

The review copy came direct from the 
publisher. (P.G.W.) 

Vertical antennas 

THE AMATEUR RADIO VERTICAL 

ANTENNA HANDBOOK, by Capt. 

Paul H. Lee. Cowan Publishing Corp, 

New York, 1974. Soft covers, 228 x 

152mm, 136pp, many illustrations. 

Price in Australia $7.10. 

This is a recent addition to the books 
published by the people who produce 
the well-known US amateur radio 
magazine "CQ". It brings together in 
updated and revised form the material 
written for CQ over the last 22 years or 
so by the long-time champion of vertical 
antennas, Captain Paul H. Lee, USNR, 
K6TS. 

There are a total of 20 chapters, which 
deal in turn and at length with basic 
design principles, important parameters 
such as directionality and bandwidth, 
matching, variants on the basic idea, and 
practical designs. Some four fully prac¬ 
tical antennas are described, together 
with feed systems, remote control facili¬ 
ties and earthing systems. 

The book also contains a section giving 
common questions and queries about 
vertical antennas, together with 
answers. 

Throughout the book the text is written 
in clear and easily readable language, yet 
with sufficient theory and formulae to 
satisfy the reader who wants to go into 
the subject more deeply than is needed 
for practical construction. 

The review copy came from Technical 
Book and Magazine Co of 289-299 Swan- 
ston Street, Melbourne Vic, who advise 
that they have copies in stock. (j.R.) 


NEW BOOKS 


JUST A FEW OF THE THOUSANDS ALWAYS IN STOCK. CALL IN OR WRITE GIVING YOUR 
REQUIREMENTS. All books reviewed in "Electronics " can be ordered from us 


1975 ANNUALS 


RADIOAMATEURS HANDBOOK 1975-$8.95 
American Radio Relay League 

RADIO AMATEUR CALL BOOKS 1975 

U.S LISTINGS $15 95 

FOREIGN LISTINGS (EX USA) $14.95 
WORLD RADIO TV HANDBOOK 1975- 
(Complete guide to the World's Shortwave 
Stations) $8.95 


T V SERVICING 


PHOTOFACT GUIDE TO TV TROUBLES - Profusely 
illustrated with picture faults $6.35 

TRANSISTOR T V. SERVICING MADE EASY- 
Darr $6.35 

TV SERVICING GUIDE arranged by Trouble Symp¬ 
toms — Deane & Young (Our best seller) $4 75 
TV SERVICING MADE EASY.- Lemons $6 70 


RADIO 


A R R L ANTENNA HANDBOOK-American Radio 
Relay League — new Edition'! $5.10 

A R R L FM AND REPEATERS FOR THE RADIO 

AMATEUR $5.10 

A R R L RADIO AMATEUR SV H F MAN $5.10 

A.R.R.L. SPECIALIZED COMMUNICATIONS 
TECHNIQUES FOR THE RADIO 
AMATEUR $4.50 

AMATEUR RADIO T EC H N I Q U E S - Pa t 
Hawker—a R.S.G.B. publication $7.40 

F M RADIO SERVICING HANDBOOK $11.00 

HAM NOTEBOOK by the editors of Ham Radio 
Magazine $3.95 

JAPANESE RADIO. RECORD & TAPE PLAYER 
SCHEMATIC SERVICING MANUAL $7.25 

MAKING TRANSISTOR RADIOS - Warring $3.90 
PIN-POINT TRANSISTOR TROUBLES IN 1 2 

MINUTES 1966 

RADIO DATA REFERENCE BOOK - Jessop 
(R S G B ) New 3rd Edition $3.76 

RADIO & ELECTRONIC LABORATORY HANDBOOK 
— Scroggie New 8th edition $16.80 

RADIO HANDBOOK New 19th Edition $ 14.95 
RADIO VALVE AND TRANSISTOR DATA 9 e - 
of 3000 Valves and 4500 Transistors. Diodes. 
Rectifiers and integrated Circuits $3.00 

SIMPLE LOW COST WIRE ANTENNAS FOR RADIO 
AMATEURS - Orr $6.40 

STEREO F.M RADIO HANDBOOK- 

Harvey & Bohlman Latest information in equip 
ment design, servicing and operation $9.30 
SURPLUS HANDBOOK — Receivers & Transmitters 
— Carmgella & Clark — Many sets covered 
including AP/AR/BC types $4.50 

SURPLUS RADIO CONVERSION MANUAL - Vol 
1 — by Evenson & Beach — covering BC-221 / 
342/312/348/412/645/946 SCR 274/ 
522 TBY PE 103A BC 1068A Surplus Index 
Cross Index $4.50 

TEST EQUIPMENT FOR THE RADIO AMATEUR - 
Gibson — An RSGB publication $6 65 

73 VERTICAL. BEAM & TRIANGLE ANTENNAS - 
Noll $6 - 35 


HI FI & SOUND 


AUDIO CYCLOPEDIA — Howard M Tremaine — 
The most comprehensive & authoritative refer- 
. ence volume on audio ever published Covers 
every phase of the subject, including the latest 
solid state & integrated circuits $34.20 

BUILDING HI FI SPEAKER SYSTEMS Phillips ap¬ 
plication book $3 45 

ELECTRICGUITAR AMPLIFIER HANDBOOK - New 
enlarged edition $8.90 

ELECTRONICS IN MUSIC- F C Judd New Edition 
includes information on Synthesisers $ 10 40 
HI FI DESIGNS (WIRELESS WORLD) — tape disc. 

radio amplifiers, speakers, headphones $3.00 
HI FI LOUDSPEAKERS AND ENCLOSURES - 
Revised 2nd Edition — Cohen $6.10 

HI FI YEARBOOK 1975 — New edition $5.20 

HOW TO BUILD SPEAKER ENCLOSURES - Bad- 
maieff & Davis $5.70 

PICKUPS & LOUDSPEAKERS - Earl $9 80 
PUBLIC ADDRESS HANDBOOK - Capel $9.10 


COLOUR T V 


BEGINNER S GUIDE TO COLOUR TELEVISION - 
King $6 40 

COLOUR TV PICTURE FAULTS — Bohlman Quick 
location and repair by means of picture fault 
examples m colour $9.30 

COLOUR TELEVISION SERVICING 

-G.J. King $15.80 

COLOUR TV THEORY - Hutson $12.50 

PAL-D COLOUR RECEIVER - QUESTIONS & 
ANSWERS Bohlmann $6.10 

PAL COLOUR TELEVISION by Patchett New edition 
just received' Limited supplies from our airfreight 
shipment now available $14.60 

PAL COLOUR TELEVISION FOR SERVICEMEN - 
W C Cook A new book by an Australian $ 15 00 
PAL RECEIVER SERVICING by D J Seal - A new 
booki PROFUSELY ILLUSTRATED IN COLOUR 
HIGHLY RECOMMENDED $16.60 

PAL TELEVISION SERVICE HANDBOOK—contains 
circit diagrams for all Australian-made and 
imported sets sold in Australia $26.90 


ELECTRONIC 


DIODES EQUIVALENTS - De Muiderkrmg 
European. American. Japanese types Acorn 
panion to Transistor Equivalents $5.96 

ELECTRONIC CALCULATORS by H E Roberts - 
Operation & Servicing $7 60 

ELECTRONIC SECURITY SYSTEMS- Sands $7.60 
HOWTO BUILD PROXIMITY DETECTORS & METAL 
LOCATORS - Shields $5.10 

PHILIPS POCKET BOOK 1974 Electron tubes. 

conductors. I C s Components & materials $2.50 
SECURITY ELECTRONICS - Cunningham $5.75 
SEMICONDUCTOR HANDBOOK - Part 1. TRAN¬ 
SISTORS—Characteristics Specifications & con¬ 
nections Multinational coverage (De Muiderkr- 
mg) $8.95 

TRANSISTOR AUDIO RADIO CIRCUITS - for 
radios amplifiers tape recorders Selected circuits 
by Mullard $5.60 

TRANSISTOR EQUIVALENTS — European Ameri¬ 
can and Japanese 9 000 types and 5600 sub¬ 
stitutes. 8th Edn $5.95 

TRANSISTOR SPECIFICATIONS MANUAL 6th 
Edition 1973 $5 75 

TUBE SUBSTITUTION HANDBOOK No 17 - 
Howard Sams $2.55 

VIDEO RECORDING — Record and replay systems 
- G White $9 50 

WIRELESS WORLD ANNUAL 1975 $3.00 


MANUFACTURERS MANUALS 


FAIRCHILD SEMICONDUCTOR (DISCREET PROD¬ 
UCTS) DATABOOK $5.00 

FAIRCHILD SEMICONDUCTOR TTL DATABOOK 

$5.00 

FAIRCHILD TTL APPLICATIONS HANDBOOK 

$5 00 

GENERAL ELECTRIC SCR MANUAL INCLUDING 
TRIACS & OTHER THYRISTORS $4 30 

GENERAL ELECTRIC SEMICONDUCTOR DATA 
handbook—1482 pages $7.50 

GENERAL ELECTRIC TRANSISTOR MANUAL 

$3 60 

RCA ELECTRO-OPTICS HANDBOOK $6.40 

RCA RECEIVING TUBE MANUAL $3.75 

RCA RF Power Transistor Manual $3.75 

RCA Linear Integrated Circuits $3.76 

RCA COS/MOS Integrated Circuits Manual $3.75 
RCA Solid-State Servicing $5.75 


RCA Solid-State Power Circuits Designer's 

Handbook $9.76 

RCA S C R. Experimeters Manual $1.50 

RCA Solid-State Data Books 

Linear Integrated Circuits 5 MOS Devices—Data 
only $3.75 

Linear Integrated Circuits & MOS Devices— 
Application Notes $3.76 

COS/MOS Digital Integrated Circuits $3.75 

Power Transistors & Power Hybrid Circuits $3.76 
RF Power Devices $3.76 

Thyristors. Rectifiers and Diacs $3.75 

High-Reliability Devices $3.75 


MAIL ORDERS BY RETURN 0 PLEASE ADD 70c per parcel postage (Vic) $1 00 
per parcel interstate 

TECHNICAL BOOK & MAGAZINE CO 

295-299 Swanston St MELBOURNE 3000 Ph 663 3951 
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New Products 


Sinclair digital multimeter 



pair of input terminals, all range selection 
being by locking type push buttons. 
These are in two groups, a group of four 
providing range selection—1, 10, 100, 
1000—and a group of five providing^e- 
lection of V & mA AC, V & mA DC, and 
the resistance range. An additional single 
button selects either the internal battery 
or an external power supply, if con¬ 
nected. 

The input impedance for all the voltage 
ranges, AC and DC (except IV DC) is 
10M. For the IV DC range it is greater 
than 100M. On the DC current ranges 
the impedance varies from Ik on the 
1mA range to 1 ohm on the 1A range. 


A valuable instrument in any service vehicle or workshop is the digital 
multimeter. Once restricted by high price to more specialised applica¬ 
tions, these are now available at prices comparable with the more 
conventional instruments having similar facilities. 


Compared with the moving coil based 
instruments, the digital multimeter offers 
the advantages of a high inherent ac¬ 
curacy, an unambiguous display which 
can take advantage of such accuracy, a 


range extends measurement downwards 
to IOOuA. 

Considering the wide range of facili¬ 
ties, operation has been made com- 
mendably simple. There is only a single 



The Sinclair DM2 
Multimeter. It is 
light and compact; 
ideally suited to 
replace the older 
style multimeter on 
the bench or in the 
field. 


These current range impedance figures 
warrant some comment. They are high 
by many standards-10 times higher than 
those available from mechanical meter 
movements-and could result in mis¬ 
leading meter readings and/or circuit 
behaviour in some circumstances. Where 
extensive use of these ranges is con¬ 
templated, this limitation should be kept 
in mind. 

Frequency response on all AC ranges 
(except IV) is 20Hz to 1kHz. For the IV 
range it is 20Hz to 3kHz. 

The readout uses a three and a half 
digit display, ie, reading to 1999. The 
digits are 8mm high and the display is 
fitted with a filter to increase contrast. 
Polarity indication is by a negative sign 
where appropriate; absence of a sign 
indicates positive polarity. Overload of 
the selected range results in all digits 
reverting to zero except the extreme left 
hand one, which displays a flashing sym¬ 
bol. 

Price of the DM2 is $139.00, including 
a battery. A carrying case is available for 
an extra $6.00. Further details from Dick 
Smith Pty. Ltd. (P.G.W.) 


high order of sensitivity, a relative free¬ 
dom from overload damage, and the 
absence of a delicate mechanical move¬ 
ment with its risk of physical damage. 

One of the currently available instru¬ 
ments of this type is the Sinclair Mul¬ 
timeter DM2, marketed by Dick Smith 
Pty. Ltd. A completely self-contained 
battery operated instrument it would 
seem to be ideally suited as a general 
purpose instrument, either on the bench 
or in the field. It measures 235 x 160 x 
57mm and weighs only 0.9kg. 

The case is of heavy gauge aluminium 
which should be capable of withstanding 
a lot of hard work. It is fitted with a 
carrying handle which doubles as a 
bench stand, to set the front panel at a 
convenient viewing angle. 

There are four DC voltage ranges (1 
to 1000), four AC voltage ranges (1 to 
500), four DC current ranges (1mA to 
1 A), four AC current ranges (1 mA to 1 A), 
and four resistance ranges (Ik to 1M). 

Two additional ranges are available by 
slightly more complex juggling of the 
controls. A fifth resistance range extends 
measurement to 10M, and a fifth cuirent 


Electrodata logging 
tape recorder 

Electrodata Associates Pty Ltd, 18 Coward St, Mas¬ 
cot, NSW, is pleased to announce a new range 
of communications tape recorders-System 8400 
for logging voice communication channels over 
extended periods of time. 

Designed and built in Australia to the highest 
international standard of workmanship and per¬ 
formance, the System 8400 comprises three basic 
dual deck models for recording 8,16 and 32 chan¬ 
nels on Va in, h in and 1 in tape respectively. In 
addition, a range of lower priced, single deck 
recorders are available for applications where 
some interruption to recording every 24 hours 
may be tolerated, in order to change tapes. 

Typical applications range from single channel 
recording at radio and TV studios to multichannel 
recording at air, land and marine traffic control 
centres. 

A wide range of optional facilities, plus modular 
construction, enables these recorders to be 
assembled to suit virtually any customer 
requirement. Local design ensures a complete 
after sales service. 
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VHF & UHF power modules 

Two compact new RF power modules from Willis Communications 
should be of particular interest to radio amateurs working FM or CW 
on the 144MHz and 432MHz bands.. One is a straight 2m amplifier, 
the other a tripler amplifier to give 70cm output from 2m input. Both 
operate from 1 2V DC, and are thus very suitable for mobile work. 


Both modules use three "capstan" 
type RF power transistors, with the cir¬ 
cuitry on a compact PC board mounted 
inside a die-cast aluminium box measur¬ 
ing 65 x 130 x 35 mm. Input and output 
are via BNC connectors, while the power 
connections are made via colour-coded 
heavy-duty figure-8 plastic flex which 
enters the case via a grommetted hole. 
A U-shaped heatsink bracket is used to 
assist in dissipating away the heat, to 
ensure reliable operation. 

The modules are designed for an 
impedance level of 50 ohms at both input 
and output, and are rated at an input DC 
level of 13.8V. 

The 2M amplifier module is designed 
to produce more than 25W output from 
an input of approximately 200m W. It uses 
fairly conventional circuitry with a 
2N5589-90-91 lineup. As with all VHF cir- 

At right is an external view of 
while below shows inside the 70c 


A sample of each module was tested 
in our laboratory, not just for power gain 
and output, but also for stability and ease 
of adjustment. We found them both 
highly stable, with no hint of spurious 
operation when the maker's tuning 
procedure was carried out to produce 
maximum output. 

Both units gave a clean output, even 
when driven with an RF input 50% greater 
than their rated input. With rated input, 
they both easily met and exceeded the 
minimum output figures claimed. In tact 
both modules also delivered their rated 



unit. 



cuits, however, the secret's in the fine 
details, and the layout. 

The 432MHz tripler-amplifier module 
is almost identical in its appearance to 
the straight amplifier, except for the 
legend "UHF" engraved on the case. In 
this case it is designed to accept about 
200-300mW at 144MHz, and produce 
more than 10W output at three times the 
input frequency. The transistor lineup is 
2N5589-2N5945-2N5946, with the first 
stage as an active varactor tripler. Again, 
the secret is in the precise details of 
layout and component values. 

Both modules come complete with an 
instruction sheet giving the full circuit 
and detailed tuning instructions, together 
with a wiring diagram to permit easy 
identification of all trimmers, etc. This, 
together with the construction and layout 
of the modules themselves, suggests that 
they have been very carefully planned 
and executed. 


minimum output into 75 ohm loads, 
when readjusted, with the nominal 13.8V 
supply. Even with the supply reduced to 
12.8V the VHF module still delivered 
23W into 75 ohms, and the UHF unit13W 
into 75 ohms, with no embarassment 
evident. 

In short, the modules came through 
our tests with flying colours, and would 
appear to be very well made little units. 
They should be ideal both for mobile 
VHF-UHF enthusiasts, and for those 
seeking a simple way of producing a 
medium power fixed FM rig. Add a sim¬ 
ple exciter unit, and you're ready to go! 

Price of the straight 2M amplifier is 
$42.00, and the tripler-amplifier $52.00, 
plus>$1.50 in each case for packing and 
postage. Both come fully tested and 
tuned up. 

Further enquiries to Willis Com¬ 
munications Pty Ltd, 13 Bishop Street, 
Kelvin Grove, Qld 4059. (J R ) 


UNITED TRADE SALES 
PTY LTD 

280 LONSDALE STREET. 
MELBOURNE, 3000 
TELEPHONE: 663 3815 

THIS MONTH S SPECIAL 

Solid State R.F. Amplifiers brand new in carton 
with manuals. These amplifiers are the size of 
a car radio. 

SPECIFICATIONS: 4 watts max input, outpu 
25 watts, output impedance 50 ohms. The line 
up of these units is as follows: All umt c are 
modules namely RF Keying Module, Automatic 
Power attenuator, Input attenuator, A.L.C. Driver 
Final—all push pull. Low Pass Filters, Directional 
watt meter, antenna matching network. Fre¬ 
quency range 30MHz to 75MHz 24V D.C. opera¬ 
tion. 

Size 11x7 x -2V2". Price only $45 P/P $3. 

BARGAIN: Transistors unmarked mixed $2.50 
per 100 P/P 40c. 

QQE06 Ceramic Sockets $2 each P/P 40c 
Crystal Filters 10.7MHz 30KHz $5 each P/P 75c 
Ceramic Filters 455 KHz 25c each P/P 15c 
Resistors mixed $1.50 per 100 P/P 40c 
Capacitors mixed $1.50 per 100 P/P 40c 
Small A C. 240 volt motors 6 R.P.M. $5 each 
P/P $1 


FOR SALE 

AT COST 


A QUANTITY OF 
LOW PROFILE 
CALCULATOR KEYS 

(0-9) Double-shot 
moulded. Single 
contact. Double pins. 
German manufactured. 


CONTACT: 

EXTHENE 

P.O. Box 309, 
Cowandilla, S.A. 

Phone: (085) 436627 


LARGE OR SMALL 
QUANTITIES ACCEPTABLE 
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MPUTER-COMPLETE KIT 

974 ) $368.75 (Plus Tax) 

OR INDIVIDUAL COMPONENTS 

AS REQUIRED 
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NAME IT - WE WILL QUOTE 

Valves - Transistors - Zener & Power Diodes - Semi-Conductors - Diacs - Triacs - S.C.R. s - l/C s. Speakers - Microphones 
— Coils — I FT s. Transformers — Inst Cases - Metalwork. Players & Changers — Meters — Relays - Condensers — Resistors 
Bezels — Sty1 1 — Cartridges — Recording Tape — Probes — Instruments — Potentiometers — Crystals — Ferrite Beads — 
—^WireT Etc 18 “ Et ^ ermmals “ Co-Axial Plugs & Sockets — Multi Connectors — Printed Circuit Boards — Copper Winding 

POPULAR KITS — TOP QUALITY — LOWEST PRICES 


AUDIO 

1 Direct Reading A.F. Gen. 

2 SQ Wave Gen-1 OHz-1 MHz. 

3 Solid State A.F. Gen. 

4 Additive Freq Meter. 

5 A.F. Tone Burst Gen 

6 Laboratory Solid State A F. 
Gen. 

7 Scaler/Divider Unit. 

8 Crystal Freq Calibrator 

9 Direct Reading A.F Meter- 
(0-200KH* - 10MV-2V) 

10 High Performance A.F Gen 
T1 White Noise Gen. 

12 - 

13 - 

14 — 


AUTOMOTIVE UNITS 

15 Tacho & Dwell Angle for Ser¬ 
vice Stations. 

16 Dwell Extender Unit. 

17 Solid State — CDI. 

18 All Electronic Ignition System. 
1 9 Windscreen Vari-Wiper. 

20 Tacho & Dwell Unit. 

21 Brake Light Warning. 

22 Emergency Flasher. 

23 High Efficiency Flasher 

24 Solid State Volt Reg 

25 Car Theft Alarm System 

26 Ignition Analyser & Tach¬ 
ometer Unit. 

27 Strobe Adaptor for Ignition 
Analyser. 

28 Car Burglar Alarm. 

29 - 


BATTERY CHARGERS 

30 6 Volt - 1 Amp 

31 12 Volt - 1 Amp. 

32 Automatic H/Duty. 

33 1-14 Volt - 4 Amp 

34 1973 Automatic Unit 

35 Constant Current Unit. 

36 - 

37 - 


CONVERTERS - INVERTERS 

38 12 VDC 300/600V 100W 

39 12 VDC 240 VAC 20W. 

40 12 VDC 240 VAC 50W 

41 24 VDC 300 VDC 140W 

42 24 VDC 800 VDC 1 60W. 

43 - 

44 - 


C.R.O. UNITS 

45 1963 3” Calibrated. 

46 1966 3” C.R.O 

47 1968 3" Audio C.R.O. 

48 C.R.O. Electronic Switch 

49 C.R.O Wideband P/Amp. 

50 C.R.O Calibrator 

51 - 

52 - 


INTRUDER WARNING SYSTEM 

53 Electronic Thief Trap 

54 Infrared Alarm System. 

55 Simple Burglar Alarm. 

56 Light Beam Relay 

57 Car Burglar Alarm 


MULTIMETERS & V.O.M. 

58 Protected D C Multimeter. 

59 Meterless Voltmeter. 

60 Wide Range Voltmeter 

61 F.E.T. D C. 

62 1 966 V.T.V.M. 

63 1968 Solid State V.O.M 

64 1973 Digital V.O.M (1). 

65 1973 Digital V.O.M. (2). 

66 High Linearity A C. Millivolt- 
meter. 

67 - 

68 - 


PHOTOGRAPHIC UNITS 

69 50 Day Delay Timer 

70 Regulated Enlarger Line 

71 Slave Flash Unit. 

72 Sound Triggered Flash 

73 Solid State Timer. 

74 Auto Trigger For Time Lapse 
Movies. 

75 - 

76 - 


REGULATED POWER SUPPLIES 

77 Laboratory Type 30/1 Unit. 

78 Laboratory Type Dual Power 
Supply. ' 

79 Serviceman's Power Supply. 

80 Solid State H.V. Unit. 

81 1C Variable Supply Unit. 

82 1972IC Unit (E/T) 

83 Simple 5V 1A Unit. 

84 Simple 3-6V 3.5A Unit. 

85 S/C Proof 0.30 VDC at 1A. 

86 Reg 0-30VDC at 3A 0/L 
Protected. 

87 Variable Reg 12V-05A. 

88 Reg 0/Load & S/C Protection 
60 VDC at 2A (1973) - EA. 

89 — 

90 - r 


R.F. INSTRUMENTS 

91 Solid State Test Osc 

92 Signal Injector & R/C Bridge. 

93 Solid State Dip Osc 

94 Q Meter 

95 Laser Unit. 

96 Digital Freq Meter 200KHz. 

97 Digital Freq Meter 70MHz. 

98 IF Alignment Osc. 

99 27MHz Field Strength Meter. 

100 lOOKHz Crystal Cal 

101 1MHz Crystal Cal. 

102 Solid State Dip Osc. 

103 V.H.F. Dip Osc. 

104 V.H.F. Powermatch. 


105 V.H.F. F/S Detector 

106 S.W.R. Reflectometer 

107 R.F. Impedance Bridge. 

108 Signal Injector. 

109 1972 FET Dipper. 

110 Digital Freq Meter 

111 Simple Logic Probe 

112 Frequency Counter & DVM 
Adaptor 

113 Improved Logic Probe.' 

114 Digital Logic Trainer 

115 Digital Scaler/Preamp. 

116 Digital Pulser Probe 

11 7 Antenna Noise Bridge. 

118 Solid State Signal Tracer. 

119 1973 Signal Injector. 

120 Silicon Diode Sweep Gen. 


TRAIN CONTROL UNITS 

124 Model Control 1967. 

125 Model Control with Simulated 
Inertia 

126 Hi-Power unit 1968 

127 Power Supply Unit. 

128 SCR-PUT Unit 1971. 

129 SCR-PUT Unit with Simulated 
Inertia 1971 

130 Electronic Steam Whistle. 

131 Electronic Chuffer 


TV INSTRUMENTS 

134 Silicon Diode Sweep Gen. 

135 Silicon Diode Noise Gen 

136 Transistor Pattern Gen 

137 TV Synch & Pattern Gen. 


VOLTAGE CURRENT CONTROL 
UNITS 

142 Auto Light Control. 

143 Bright/Dim Unit 1971. 

144 S.C.R. Speed Controller. 

145 Fluorescent Light Dimmer. 

146 Autodim-Triac 6 Amp 

147 Vari-Light 1973. 

148 Stage, etc Autodimmer2KW. 

149 Auto Dimmer 4 & 6KW 


RECEIVERS —TRANSMITTERS- 
CONVERTERS 

153 3 Band 2 Valve. 

1 54 3 Band 3 Valve. 

155 1967 All Wave 2. 

156 1967 All Wave 3. 

157 1967 All Wave 4. 

158 1967 All Wave 5. 

59 1967 All Wave 6 

60 1967 All Wave 7. 

161 Solid State FET 3 B/C. 

162 Solid State FET 3 S/W. 

163 240 Communications RX. 

164 27 MHz Radio Control RX. 

165 All Wave IC2 

66 Fremodyne 4-1 970. 

167 Fremodyne 4-1970. 

R.F. Section Only. 

168 110 Communications RX. 

169 160 Communications RX. 


1 70 3 Band Preselector 

171 Radio Control Line RX 

172 Deltahet MK2 Solid State 
Communications RX. 

173 Interstate 1 Transistor. Re¬ 
ceiver. 

174 Crystal Locked H.F. RX. 

175 E/A 130 Receiver. 

176 E.A. 138 Tunor/Receiver 

177 Ferranti 1C Receiver 

178 Ferranti 1C Rec/Amp. 

179 7 Transistor Rec. 

180 - 
181 - 


TRANSMITTERS 

182 52MHz AM. 

183 52MHz Handset 

184 144MHz Handset. 


CONVERTERS 

187 MOSFET 52MHz. 

188 2-6MHz. 

189 6-19 MHz. 

190 V.H.F. 

191 Crystal Locked HF & VHF. 


AMPLIFIERS PREAMPS & CON¬ 
TROL UNITS MONAURAL. 

194 Mu Hard 3-3. 

195 Modular 5-10 & 25 Watt. 


STEREO 

196 1972 PM 129 3 Watt 

197 Philips Twin 10-10W. 

198 PM 10 + 10W 

199 PM 128-1970 

200 PM 132-1971. 

201 ETI-425 Amp & Preamp. 

202 ETI-425 Complete System. 

203 ETI-416 Amp 

204 PM 136 Amp 1972 

205 PM 137 Amp 1973 


GUITAR UNITS 

209 P/M 125 50W. 

210 E/T 100 100W 
21 1 P/M 134 21W. 

212 P/M 138 20W. 

213 Modular 200W 

214 Reverb Unit. 

215 Waa-Waa Unit. 

216 Fuzz Box. 


PUBLIC ADDRESS UNITS 

219 Loud Hailer Unit. 

220 P.A. Amp & Mixer. 

221 P/M 135 12W 

222 Modular 25W. 

223 Modular 50W. 


CONTROL UNITS 

225 P/M 112 

226 P/M 120 

227 P/M 127. 


MIXER UNITS 

229 FET 4 Channel. 

230 ETI Master Mixer. 

231 Simple 3 Channel. 


TUNER UNITS 

232 P/M 122. 

233 P/M 123. 

234 P/M 138 

235 Simple B/C. 


PREAMPLIFIERS 

237 Silicon Mono 

238 Silicon Stereo. 

239 FET Mono. 

240 Dynamic Mic Mono 

241 Dynamic Mic Stereo. 

242 P/M 115 Stereo. 

243 - 


MISCELLANEOUS KITS 

244 Geiger Counter. 

245 Direct Reading Impedance 
Meter. 

246 - 

247 Electronic Anemometer. 

248 Simple Proximity Alarm. 

249 Pipe & Wiring Locator 

250 Resonance Meter. 

251 Electric Fence 

252 Metronome Ace Beat. 

253 Transistor Test Set 

254 Electronic Thermometer. 

255 Flasher Unif 

256 Lie Detector. 

257 Metal Locator. 

258 Stroboscope Unit. 

259 Electronic Canary. 

260 240V Lamp Flasher. 

261 Electronic Siren 

262 Probe Capacitance Meter. 

263 Moisture Alarm. 

264 AC Line Filter. 

265 Proximity Switch. 

266 Silicon Probe Electronic Ther¬ 
mometer. 

267 Transistor/FET Tester 

268 Touch Alarm. 

269 Intercom Unit. 

270 Light Operated Switch. 

271 Audio /Visual Metronome. 

272 Capacitance Leakage 

273 Audio Continuity Checker. 

274 Bongo Drums 

275 Simple Metal Locator. 

276 Keyless Organ 

277 Musicolour. 

278 Stereo H/Phone Adaptor. 

279 Attack Decay Unit. 

280 Tape Recorder Vox Relay. 

281 Tape Slide Synchroniser 

282 Tape Actuated Relay 

283 Auto Drums. 

284 1C Vol Compressor. 

285 Audio Attenuator. 

286 Thermocouple Meter. 

287 Door Monitor. 

288 Earth "R" Meter. 

289 Shorted Turns Tester. 

290 Zenor Diode Tester 

291 Morse Code Osc 

292 Simple Electronic Organ. 

293 Pollution & Gas Analyser 

294 Universal H/Phone Adaptor. 

295 Super Stereo ETI 410. 

296 Q’ Multiplier. 


PHONE 

662-3506 


E n p < sales) 

- rnJm OK. C. PTY. LTD. 

118 LONSDALE STREET, MELBOURNE —3000 — VIC. 


PHONE 
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NEW PRODUCTS 


AWA 14in colour portable 

Those seeking a compact colour TV receiver should find the AWA model 
C609 an attractive proposition. With a nominal 14-inch diagonal 
screen, it offers a black matrix in-line gun tube, provision for UHF recep¬ 
tion, automatic fine tuning and a "quick start" facility. 


The AWA model C609 colour receiver 
is marketed by AWA-Thorn Consumer 
Products, who also market an almost 
identical set in their Thorn range-the 
model 9038. I understand that both 
models are fully imported from Japan, 
being mar.u/actured by Mitsubishi. 

i ne model C609 receiver is a compact 
and attractively styled set, suitable for use 
either in a small loungeroom or as a 
carry-around portable. It is housed in a 
case moulded from high-impact plastic, 
which measures 4% X 412 x 418mm (W 
X H XD) and weighs 19.3kg. The case 
is complete with twin telescopic aerials, 
for use when a more elaborate aerial is 
either unavailable or unnecessary. 

The set fully conforms to the standards 
laid down and recommendations of the 
SAA and ABCB, even to the extent of hav¬ 
ing an inbuilt UHF tuner to allow recep¬ 
tion of channels 21-68 when services 
extend into this part of the spectrum. As 
supplied the UHF tuner is not activated, 
but this may be done at any time by 
means of a simple modification—which 
disables VHF channel 5, incidentally. 

The picture tube used is of the newer 
generation vertical-stripe type, with in¬ 
line guns and a black matrix screen. The 
latter offers good colour contrast and 
brightness, while the former results in 
considerable simplification of the con¬ 
vergence hardware and setting-up 
procedures. It also makes the set more 
stable in adjustment, and more reliable. 

In fact the C609 has no dynamic con¬ 
vergence adjustments at all, presumably 
as a result of the use of a close-tolerance 
yoke together with a conservative 90° 
deflection angle. The sole convergence 
adjustments are four static magnet rings, 
positioned between the yoke and purity 
magnet rings. Setting up is thus a very 
simple and rapid procedure. 

Apart from the picture tube the set is 
fully solid state, with 4 IC's, 50 discrete 
transistors and 62 diodes. Power con¬ 
sumption is 95W, and the power supply 
uses a conventional power transformer 
and bridge rectifier combination. 

The receiver has a ''quick start" facility, 
whereby the picture tube heaters are still 
energised at reduced power when the 
rest of the set is turned off via the main 
on-off switch. This gives a much reduced 
time from switch-on to the appearance 
of a picture on the screen—about five 
seconds. However it still takes another 
ten seconds or so before the picture fully 
stabilises in terms of colour values. 

The quick start facility may be circum- 


• vented, if desired, by using a master 
power switch located beneath the pic¬ 
ture tube escutcheon, alongside the less 
often used viewer controls. These 
include the vertical and horizontal hold, 
brightness, contrast and colour satura¬ 
tion. 

The main control panel above the 
speaker grille provides the VH F and UHF 


model C609 receiver available to us for 
test, and this reviewer was able to run it 
through its paces for a couple of weeks 
in a typical home situation. It gave a very 
good account of itself, from the moment 
it was taken out of the box and con¬ 
nected to the power and an aerial. 

No attempt was made to carry out any 
technical setting-up, as this appeared to 
be quite unnecessary. Convergence was 
well within accepted standards, as was 
colour purity, geometry and masking. 
The receiver appeared to have high gain 
and low front-end noise, and in general 
gave excellent colour pictures on a wide 
variety of program material. 

My only complaint is that the colour 
saturation control was critical to adjust, 
with settings for realistic flesh tones 
cramped right down near the "hop on" 
point of the pot. This may have been due 
to an internal misadjustment, however. 


For those seeking a 
compact colour TV 
receiver, the AWA 
model C609 offers 
many attractive fea¬ 
tures including a UHF 
tuner and vertical 
stripe colour tube. 



tuning controls, volume-on/off, and the 
control button for the automatic fine 
tuning (AFT). Preset VHF manual fine 
tuning is by a small knob concentric with 
the main VHF tuning. 

Audio power output is 1W, feeding 
normally into an internal speaker of 
100mm diameter. An earphone socket is 
provided, which disables the speaker 
wheh a plug is inserted. 

AWA-Thorn made a sample of the 


In all other respects the C609 appears 
to be a very attractive set, well 
engineered and capable of high perfor¬ 
mance. For those seeking a compact 
colour receiver, it would seem good 
value for money at the suggested retail 
price of $495. 

The C609 and the other models in the 
AWA-Thorn range should be available 
generally from all dealers and depart¬ 
ment stores. (J.R.) 




Hold Soder-Wick on 
termination with hot 
soldering tip. Wicking 
action soaks up solder. 

2 . 

Remove tip and braid. 
Termination is left 
clean and free of 
solder. 


FAST DESOLDERING 

with Soder-Wick 

Soder-Wick is a specially treated 
copper braid which soaks up 
molten solder like a sponge. 
Desolders a P.C. pad in a second 
or so: acts as a heat sink to 
protect circuits and components. 

In a range of sizes from 
your wholesaler or 02-709 5293 

03-848 3777 

ROYSTON 
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• FULL WARRANTY 

• PUSH TO TALK MIKE 

• POST & PACK $2.00 


'’Ofiflefin? 


PETER SHAILEY IS MOVING! 


TCS06 

5 watt 


THIS IS A SUPERB HAND HELD 
UNIT FOR THE BOATING MAN 
IT S READY TO USE JUST AS IT i 
IS—NOTHING EXTRA IS NEEDED * 
TO PUT A GOOD POWERFUL SIG¬ 
NAL IN THE AIR. IF YOU WISH AN 
EXTERNAL 12V SUPPLY CAN BE 
USED. OR RECHARGEABLESCAN 
BE FITTED, BUT WHEREVER YOU 
GO, YOUR '5 WATTER' CAN GO 
WITH YOU 

• 22 SEMICONDUCTORS 

• 6 CHANNEL FACILITY 

• 12 VOLT 

• ALL METAL CASE 

• TONE CALL 

• P.A. FACILITY 

• MODULATION BATTERY & RF 
METER 

• POST & PACK $2.00 

• GREAT VALUE AT 


tN AUGUST 

FROM 127 YORK ST., 293767 
r TO 554 PACIFIC HWY., KILLARA 
(NEXT TO BLACK STUMP RESTAURANT)] 


\£040 tOKAI 5watt 

i U “ w " .~. 


$$&><*> 


NOVICES this one’s for you 
fully synthesised to give 23 
American CB channels at 
the flick of a switch, i 
Squelch & meter, press to 
talk mike complete with 
mounting cradle which can 
also be used as a desk 
stand. Very compact and 
highly efficient. Also availa¬ 
ble as a straight transceiver 
TC5041 approved for boat- 
1 'ng. $119 (with 2 sets 
I xtals) 

I • 32 SEMICONDUCTORS 
I • 1 2 VOLT DC 
> MINI SIZE 


A ^ m UTAC 
Tit to swatt, 


CONTACT 


Made by TOKAI branded UTAC 

This is a handsome chunky 5 watt made for the 
American CB market with the full compliment of 23 
American channels. You couldn’t buy the bits for this 
sort of money. So get one while stocks last 

• 31 Semiconductors • Cradle mounting 

• All metal case • 12 Volt DC 

• Fully synthesised • PUB ADD FAC 

• P/T/Tmike ' • P & P $3 00 


This must be the bargain of all time. No 
price increase yet but it can’t last. We 
managed to get a special price on a huge 
quantity and we’re passing the saving on 
to you. A full 1 watt in an all metal case. 

• 14 Semiconductors 

• Squelch 

• Tone call 

• 2 Channel 

• Earphone 

• Strap 

• Batteries 

• Post & Pack $2.00 


Here’s a once only special A compact 6 channel 5 watt. 
Fully P.M G. approved for boating or base stations. 
Should cost $20 more but we bought the tail end of 
a stockpile at a good price. Snap this up because we 
can’t repeat it. It's in an all metal case. Looks good on 
your desk or in your boat. 


&h/</ 

' SSB watt 

°yroKAi 


This is the pride of our range of TOKAI Transceivers. Everyone wants to own 
this, but it's not cheap How can it be with 81 semiconductors including 
F.E.T. s. A magnificent sturdy metal case and all the goodies in the way of 
controls and facilities. 1 

• 5 Watt AM— 1 5W SSB 

• Triple AM & Dual SSB Conversion 

• AM.USB. LSB & PUB. ADD. 

. • P& P $3.00 




94 ELECTRONICS Australia, August, 1975 


I 


































sQ) What’s new in 

™* Sold State 


One-chip ultrasonic transceiver 


Possibly the most interesting news on 
the solid state front this month is the 
release by National Semiconductor in the 
US of a special monolithic 1C chip which 
performs all of the active functions 
required for an ultrasonic transceiver 
unit. Called the LM1812, its obvious 
applications are in marine depth sound¬ 
ers and fish finders, non contact ranging 
and level sensing in air, collision 
avoidance and intrusion alarm systems. 

The device uses novel circuitry to 
eliminate the costly alignment adjust¬ 
ments often required in such equipment. 
Only one external L-C network is used 
for both transmitter and receiver, which 
not only reduces parts count and align¬ 
ment labour, but also ensures that the 
two sections are automatically tuned to 
the same frequency, irrespective of the 
transducer used. 

The LM1812 operates from a 12V bat¬ 
tery and needs only a transducer and 
display system to produce a complete 
sonar or sodar system. If the display sys¬ 
tem uses the conventional motor-driven 
disc with neon lamp and reference mag¬ 
net with pickup coil, the chip provides 
all of the active components for the 
complete system. Additional circuitry is 
only required for alternative displays, 
such as a digital or CRT display system. 

Output capability of the transmitter 
section of the chip is 12W, in pulses of 
lus duration. Despite this the chip is in 
a standard 18-pin DIL package, and does 
not require a heat sink. Input sensitivity 
of the receiver is typically 200uV P-P, and 
the receiver is automatically desensitised 
during the transmit pulse. It generates a 
"zero reference" output coinciding with 
the transmit pulse, as well as the return 
pulse. 

An additional feature of the LM1812 is 
that it is provided with special access pins 
to facilitate operating an audible alarm 
when an echo is received falling within 
a presettable maximum range. 

The basic circuit for a marine depth 
sounder using the device is reproduced 
here from the National data sheet. No 
information is available as yet regarding 
local price and availability, but the 
LM1812 will no doubt reach the local 
scene before very long. 

Another interesting new release from 
National Semiconductor is a pair of 
precision buffered voltage reference 
sources, type LH0070 and LH0071. The 


first of these has an output of 10V, for 
use in D-A and A-D converters using 
BCD digitising, while the second has an 
output of 10.24V for similar systems using 
binary digitising. 

Basically the devices are very similar to 
a 3-terminal regulator. The difference is 
that the output voltage is set very 


precisely during manufacture, by trim¬ 
ming highly stable thin-film resistors on 
the chip. And the design is such that the 
voltage remains very stable in the long 
term. 

Both devices are available in three 
tolerance versions, with typical output 
voltage tolerances of .03, .02 and .01%. 
Temperature dependence of the three 
versions is very impressive, at .02, .01 and 
.008% respectively for a change from -25 
to -f 85°C. Line regulation is also very 
good, with figures of .02, .01 and .01% for 
an input change of from 13V to 33V. Out¬ 
put resistance of all versions is less than 
1 ohm, and typically 0.2 ohms. 

Both devices come in a TO-5 metal can 
package and are internally protected 
against overload in both the current 


sourcing and sinking directions. They 
have a standby current of only 3mA and 
zener noise of typically IOOuV P-P. 

The cost is quite moderate, with the 
two wider tolerance versions less than 
$10 in 1-off quantities. 

Further information would be available 
on these National devices from NS Elec¬ 
tronics Pty. Ltd., Cnr. Stud Rd. and Moun¬ 
tain Hwy., Bayswater, Vic. 

The third item this month is a pair of 
rhythm generator chips, designed to 
produce the rhythm patterns for elec¬ 
tronic organs and "side-man" units. 
Released by SGS-Ates, the chips are 
designated M252 and M253. The two are 
very similar, except that the first provides 
15 rhythms which are mutually exclusive, 
while the second provides 12 rhythms 
which may be combined if desired. 

Both chips are basically read-only 
memories (ROMs), designed to control 
a set of eight sound generator circuits 
with the usual labels—bongo, cymbals, 

V* (11 Woe) 

m 
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-WV- • 

co 

- 

01 — 
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maracas, etc. They are available with the 
usual rhythms: tango, waltz, slow rock, 
rock pop, swing, etc. They use P-channel 
silicon gate MOS technology, and 
operate from a dual + 5V/—12V supply. 
Power dissipation is less than 120mW, 
and they come in a 16-pin and 24-pin DIL 
package respectively. 

Both chips feature a downbeat output, 
and may be obtained with custom 
rhythm patterns if required. 

Enquiries should be directed to War- 
burton Franki Pty. Ltd., agents for SGS- 
Ates (J.R.). 


For further data on devices mentioned above, 
write on company letterhead to the firms or 
agent quoted. But devices should be obtained 
or ordered through your usual parts stockist. 

ELECTRONICS Australia, August, 1975 95 



Use of the National Semiconductor LM1812 chip in a typical sonar range or depth 
finder application. It provides all active circuitry. 



































L.E. CHAPMAN 

EST. 1940 

103 ENMORE ROAD. ENMORE. NSW 2042 PHONE 51 1011 
NEW Postage Rates Please Add Extra 


SPEAKERS! 


BARGAINS! 


BARGAINS 


12 UAC 8/OHM 30 Watts RMS $22.00 
12 TACX in 8 or 15 OHM 10 
Watts $11.00 

8 TACX 8/OHM $8.00 

6 x 9 ih 8 or 15 OHM $6 

5 x 7 in 8 or 1 5 OHM $5 

6 Vi inch 8 or 15 OHM $4.50 

8 x 4, 8 or 1 5 OHM $4.50 

6 x 4, 8 or 15 OHM $3.50 

5x415 OHM $2.50 

4 inch. 8 OHM $2.75 

3 inch 3.5 OHM $2.50 

5 inch Tweeters 8 OHM $3.50 

6 inch Dual Cone Tweeters $6.00 

5 x 3 80 OHM $3.00 

5 inch Magnavox dual cone 8" 

27 OHM $6.00 

8 inch National built in Tweeter $14.00 
Rola custom kit 63G x Tweeter. 

C60 woofer cross over and pot $19.00 
MSP 2 Va inch 8 OHM $2.00 

Magnavox 10 inch 4 OHM $6.00 

3 inch 8 OHM $1.50 

Magnavox 6 inch 4 OHM 8 Watts $5.00 
Magnavox 5 inch 15 OHM $4.00 

Pioneer 3 Vi inch 8 OHM $1.50 

Magnavox 5 inch dual cone 
tweeter $6.00 

Magnavox 10 inch 8 OHM $8.00 

Pioneer horn type tweeter 3 inch $9.50 
Pioneer horn type tweeter $12.00 

Pioneer midrange 5 inch $9.50 

MSP 6x2 $3.50 

MSP 4x215 OHM $2.50 

MSP 5 x 3 47 OHM $3.50 

MSP 6 x 4 47 OHM $3.50 

ROLA 5 x 7 47 OHM $6.00 

ROLA 6 x 9 47 OHM $6.00 

Magnavox 5 inch 8 OHM $4.00 

Magnavox 10 W $12.00 

Pioneer 15 inch 8 OHM $35.00 

Pioneer 3 Vi inch 45 OHM $3.50 


Shure M 75/6 Magnetic Pick up 
Cartridge $11. 


Picture Tubes 

New 110 Deg 17 inch $15 


Slide switch 
3 position 50 cents 


50/Ohm Pots ideal for ext. Speakers 50 
cents. Transistor and Driver Speaker Trans¬ 
formers $1.00 pair. Ferrite Rods 6 V 2 x Va 
inch 60 cents. 


Pots 30 mixed values including ganged and 
concentric $5 


In Line Fuse Holders 20 cents 


Stereo Speaker Wire 12 cents yard 


100 Mixed TV end Radio Knobs including 
Fine Tune and Channel Change $5 


Car radio suppressor condensor 30 cents. 


100 mixed condensors micas polyester 
ceramic $2 per pack and post 46c. 


Electros 3 in one 100-25-40, 24-250-300, 
50-250-300 76 cents. 


Electros 100 MFD 400 Volts $1.00 


Screw in 6 Volt Pilot Lights $1.50 for 10 
Plug-in type 10 for $1.00 


100 mixed condensors micas polyester 
ceramic $2 per pack and post 45c. 


Perspex tops for record players size 12 x 
9% x 3 % $1.50. 


Indoor TV Aerials Vertical Spiral $ 1 


Mixed Tag Strips 50 cents for Dozen 


3.5 to 3.5 Jack Plugs 7 ft. Shielded Cable 

75 cents 

6.5 to 3.5 Jack Plugs 7 ft. Shielded Cable 

75 cents 


Tape Recorder Heads Transistor 
Top quality suit most recorders $5.00 

Jack Plug Sockets 6.5mm 35 cents 

Morganite and IRC resistors 33 valves $2 
per 100 pack and post 45c. 


Philips Gramo Motor and Pickup 4 Speed 
6 Volt $7.75 


Va Meg Double Pole Switch Pots 50 cents. 


Coaxial TV Feeder Cable 75 OHM 30 cents 
yard 

Jack Plugs 6.5mm 50 cents 

3.5mm 25 cents 

R.C.A. Plugs 25 cents 

Battery Saver 240 to 6-7 5-9 Volt 

6 Volt/300mA 

9V 200 mA 

$10 

Hook Up Wire 30 mixed colours lengths 
$1 bag. 

Speaker 4 pin plugs 15 cents 

25 mixed 5 and 10 Watt resistors $2.00 

250 mixed screws. r *SA, Whit self-tapper 
bolts, nuts, etc. $1.25 bag plus 40c post 

BSR Stereo Player Model P-128 $52 pack 
and post $1.50 Interstate $2.00 

TV Aerials Complete Range 

Hills Colour $12 to $60 

Car radio aerials, lockdown, top quality 
extended 1600 mm $4.50 

Electros 3-in-one: 20, 400, 450, 10 400 
450, 75, 50, 65. $1.00 

AWA 11 inch P.l. TV EHT transformers 
$5.00 

Car Converters: 12 volt to 6-7.5-9 volt 
500 MA $6.00 

Microphones—Dynamic 10k $3.50 

Valve Sockets: 7 or 9 pin 10 cents. Octal 

10 cents 

Speaker Transformers: 6 Watt 7000 to 8 
OHM $2.50 

Ferrite Rods 6 inch 50, 9 x V 2 75 cents 


Pots. 

10K ganged log 50 cents 

1 Meg ganged log $1.25 
Vi Meg ganged log $1.25 

2 Meg ganged log $1.25 

2 Meg double pole switch $1.50 
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$5.00 

Transistor Type 
Power Transformer 

245 Volt 
36 Volt 

1 8 Volt Centre 
Tap 

6.3 winding 


Super special B.S.R. record changer 12 
inch turntable balanced arm cueing device 
etc. $35, pack and post $1.00. Interstate 
$1.50. 



LEVEL AND 

BALANCE 

METERS 

1200 Ohm 

100 microamps $2 



Stereo Pick Up Arm Balanced 
$9 




GARRARD MINI-CHANGER 

Cueing device, stereo. $19.00 
Pack and post $ 1.00 
Interstate $ 1.50 


TUNING CONDENSERS 

2 or 3 gang $1.00 


ipe 

50C 


000 to 3.5 OHM $1.75 


TV CHANNEL 
CHANGE 

and fine tuning 
Knobs 75c a pair 



TV TUNERS NEW 

in valve type or 
transistor $10 each 



TRANSISTOR 7 RADIO 

ready to use with battery holder V 
$3.75 m 


BSR4SPEED 
240 V GRAM 

Motor and Pickup $7.95 



Pushbutton Switches 5 position 

1/240 volts, toggle 50 cents 





SPEAKER CABINETS 

10x7V4x4$3.50 


TRANSISTORS: 

Sanyo C1051 B 9F $1.00 
AT 473 $0.50 2SB 274 $1.50 
2SB 337 $1.50 2SB 468 $1.50 
AC 187 $0.50 2SB 341 $1.50 
2SB 275 $1.50 


Ferrite Tuners $1.50 


r- 




AERIALS and OSC COILS 
75 cents 


AMPLIFIERS 

5 x 3, 5 x 1 ’/s, 5 x 2 '/ 2 , 6 
volt complete ideal for 
record players 





BSR Ceramic 
Cartridge Stereo 
$4 



TAPE RECORDER DECKS 

Complete with solid state amplifier less 
heads $25.00 

Same model less amp $ 10.00 
Pack and Post $ 1.50 
Interstate $2.00 


IF TRANSFORMERS 
$ 1.00 


DIODES 

EM404, OA630: 50 cents 


WAFER SWITCHES, 2 position: 50 cents 


WAFER SWITCHES, 4 position: 75 cents 



Special Grammo Motor 

and pickup, complete with base & perspex 
top. $12.50 
Pack & post $ 1.00 
Interstate $1.50 


L.E. CHAPMAN 

EST.1940 

103 ENMORE ROAD. F.NMORE. NSW 2042 PHONE 51 1011 
NEW Postage Rates Please Add Extra 
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YOU DESERVE ft BREAK! 



If you want to build your own loudspeakers, but don’t fancy yourself a master 
cabinet-maker, we can offer you a speaker box kit which isn’t really a kit. 

We’ve taken all the back-breaking, time consuming work out of your hands to make it 
easier for you. 

Here’s how:— 

Firstly, we supply the cabinet shell ready-assembled and finished — no wood-work, edging 
or staining and polishing needed. 

Secondly, we supply a modern “continental-styled” wood grille front which eliminates 
difficult and time-consuming grille cloth fixing and gives a professional “factory finish” 
appearance. 

Thirdly, we supply front and back panels pre-cut and ready-to-mount. 

Basically, all you do is mount the front and back panels and wood grille front with 
materials supplied and install acoustic wadding and speakers. If it was any easier, we 
couldn’t call it a kit. We know you’ll probably finish a pair of speaker boxes in less than 2 
hours with our “know-it-all” instructions, so why not assemble your own speakers. YOU 
CAN DO IT TONIGHT! 


SPK-10 CABINET 

Popular size for all small 
speaker systems. Pack & Post $2 

Size — 455 x 295 x 230 mm. 

Cabinet Kit only — $27.00 ea. 

(We supply ex stock, SPK-10 or 
SPK-20 kits for popular speakers 
as listed. Others: advise speaker 
size etc., available within 24 
hours). 

COMPLETE SPEAKER AND CABINET KITS 

MAGNAVOX 6” 12 way 12 watts. $39.00 ea. Pack 
and Post $4.00. MAGNAVOX 8” 2 way 16 watts. 
$41.00 ea. Pack and Post $4.00. PLESSEY C80 8” 
(D) 2 way 20 watts. $45.00 ea. Pack and Post $4.00. 
MSP 8” 3 way 20 watts. (8 M bass, 5” mid, 3” 
tweeter). $45.00 ea. Pack and Post $5.00. CORAL 8” 
3 way 15 watts. $42.00 ea. Pack and Post $4.00. 
PHILIPS 8” (D) 2 way 20 watts. $47.50 ea. Pack and 
Post $5.00 




SPK-20 CABINET 

Best size for great all-round sound 
performance. 

Size 600 x 360 x 290 mm. Pack & Post $3. 

COMPLETE SPEAKER AND CABINET KITS 
PLESSEY 8" 2 way (D) 20 watts. $53.00 ea. Pack and Post 
$5.00. MAGNAVOX 8-30 2 way (D) 30 watts. $57.00 ea. 
Pack and Post $6.00. MAGNAVOX 8-30 3 
way (D) 30 watts. $65.00 ea. Pack and Post 
$6.00. MAGNAVOX 12" 2 way 16 watts. 

$49.00 ea. Pack and Post $6.00. PLESSEY 
12" 2 way (D) 30 watts. $61.50 ea. Pack 
and Post $6.00. PLESSEY 12" 3 way (D) 30 
watts. $69.00 ea. Pack and Post $7.00. 

CORAL 10" 3 way 25 watts. $58.00 ea. 

Pack and Post $6.00. CORAL 12" 3 way 25 
watts. $68.00 ea. Pack and Post $7.00. 

All kits include crossover networks etc. (D) 

Signifies PLESSEY or PHILIPS 1" Dome 
T weeters supplied. 
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KEMSTAR 
WIDE-BAND 
TUNER KIT 



for music lovers everywhere 
“WIDE BAND PRINCIPLE" 

The KEMSTAR Tuner employs 10 transistors in a novel circuit to provide true hi-fi 
performance from normal AM broadcasts. Quality approaches that obtainable with FM 
and, since FM transmissions are presently limited both in variety and strength, this tuner 
is an excellent investment for all music-lovers. A whistle filter and tuning meter is 
included and country listeners will appreciate the tuned RF amplifier and 
“Local-Distant” signal switch. The front panel is particularly attractive with back-lighted 
slide-rule dial and satin-aluminium trim; a walnut wood cover is included. Comprehensive 
assembly and tuning instructions are supplied — construction time: approx 3 hours. 
KEMSTAR is a registered trade mark. 

By special arrangement with the manufacturers of the top selling KEMSTAR 
wide-band tuner, we now offer exclusively, this very fine tuner, which 
^normally retails at about $130, as a ready-to-assemble kit for only $59. 


• Hi-Fi Sound 

• Local or 
long distance 

• Tuning meter 

• Walnut wood 
cabinet 

• Easy-to-builds 

COMPLETE 

KIT 

$ 59 $£oo 


PRE-PAH 

electronics 


SYDNEY': 718 Parramatta Road, 
CROYDON, N.S.W. 2132. P.O. Box 43, 
CROYDON, 2132. Phone : 797-6144. 
SYDNEY (CITY): 432 Kent Street, 
Sydney. 

NEWCASTLE: Shops 3-6 West End 
Arcade, 810 Hunter St., WEST 
NEWCASTLE 2300. Phone: 69-2103. 


• WOLLONGONG, N.S.W. Ph: 84-9034. Hi-Tec Electronics, 

265 Princes Highway, CORRIMAL 2518. • HUNTER 

VALLEY, N.S.W. Ph: 33-6664. Hunter Valley Electronics, 
478 High St., Maitland 2320. • ADELAIDE: Ph: 255-2249. 
A. E. Cooling, 6 Trimmer Road, Elizabeth South, 5112. 

• MELBOURNE: Ph: 211-4788. Flight Electronics, 1 Derby 
Road, Caulfield East. 3145. •BRISBANE: Ph: 97-2509. 
Delsound, 103 Cavendish Road, Coorparoo 4151. • NORTH 
QUEENSLAND: Ph: 78-855. Philtronics, Cnr. Grendon & 
Palmer Sts, North Mackay, 4740. • WEST AUSTRALIA: Ph: 
41-3427. B.P. Electronics, 192 Stirling Terrace, Albany 6330. 

• CANBERRA. Ph: 47-6179. Electronics Shop, 2 Hackett 
Place, Hackett 2602 .j 
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The Amateur 
Bands 


1 by Pierce Healy, VK2APQ 



Novice licence—at last a reality. 

During the past decade there has not been a facet of amateur radio 
in Australia more thoroughly discussed than the novice licence. Its 
introduction represents a major change in administrative policy and a 
milestone in the Australian amateur service. 


Whether it be the retention of a policy, a con¬ 
sidered need, or both, which one promotes, its final 
acceptance is naturally a cause of some personal 
satisfaction. The introduction of novice licencing is 
such an instance. 

It has been rfty opinion, even before introduction 
of the limited licence (AOLCP) in 1954, that a novice 
licence should be available in Australia. This view was 
expressed at WIA federal conventions which I 
attended, for more than ten years, as NSW federal 
councillor. The subject has also been highlighted 
many times in these columns. 

As could be expected, there has been criticism and 
controversy on the wisdom of such a licence. These 
views were published in "Electronics Australia" and 
the WIA magazine "Amateur Radio". 

There were a number of events, spread over many 
years, that lead up to the novice licence. These may 
not be widely known, or maybe, forgotten. As a 
record, therefore, this may be an opportune time to 
recall the main ones in chronological order. 

In 1952, a policy was adopted at a WIA federal con¬ 
vention supporting negotiations with authorities on 
a novice type licence. However, such negotiations 
were not successful. 

In 1954, the PMG's Department introduced the 
AOLCP. This does not require a Morse code test but 
restricts operation to 50MHz and above. The use of 
CW is not allowed. 

There was some speculation that this was intended 
to limit the amateur population growth on the HF 
bands. This may have appeared so, as it was known 
that there would be attempts to reduce the HF ama¬ 
teur bands at the 1959 ITU Administrative Con¬ 
ference at Geneva. 

The use of portions of the HF amateur bands was 
envisaged by the novice licence proposal. 

At the WIA federal convention, Easter 1959, the 
1952 policy was amended to set out specific 
proposals as a basis for negotiation with authorities. 

Negotiations with the PMG's Department were 
unsuccessful and the policy item was amended at the 
1962 and 1965 WIA federal conventions. The main 
change was lowering the output power limit from 25 
watts to 10 watts. 

At that stage the proposals were:- 

a. Morse code test of 5wpm. 

b. Examination in radio theory at a lower standard 
than that required for AOCP and regulations. 

c. Operation on 3.5MHz, 27MHz and 28MHz 
bands using CW only and crystal control. 

d. Power input maximum of 10 watts. 

e. AOCP exam to be taken by the end of 12 months 
and licences not to be renewable except at the 
discretion of the PMG's Department. 

During the 1967 convention, it was stated that 
federal executive (WIA) had approached the PMG's 
Department twice and twice the submissions had 
failed. 


At the 1968 convention, the Victorian delegate 
moved "That the Institute no longer advocate the 
issue of novice licences, with reduction in the code 
standard". This motion was carried by one vote. 

In an effort to counter the move, the NSW 
delegate, VK2APQ, as a motion arising, suggested 
that the original policy item be amended by adding 
the words "if and when considered necessary", to the 
preamble of the policy item referring to any 
approach to the authorities. This motion was carried 
by three votes. However at the 1969 convention it 
was learned that no action had been undertaken, in 
the belief that there was no current WIA novice 
licensing policy following the 1968 motion and 
conflict between it and the motion arising. 

At the 1970 convention two motions were debated 
at length and, on the casting vote of the chairman, 
it was determined that the WIA did not advocate 
novice licences. The NSW delegate commented that 
the move had done a great disservice to amateur 
radio. However, a motion arising from the discussion 
was adopted without dissent. This directed federal 
executive WIA to co-ordinate information support-. 
ing novice licensing, to permit reviewing the policy. 

On the basis of that motion a committee was set 
up in NSW to examine all arguments for and against. 
Its report, that such a licence would be of consider¬ 
able benefit to the Australian amateur service, was 
submitted to the 1971 WIA federal convention. 

Although the report was adopted, there were 
doubts that any action would be forthcoming. As 
reported in these columns June 1971, a statement was 
made that there had been "no formal alteration to 
Institute policy". 

A comprehensive resume of the committee's re¬ 
port was given in these notes, July 1971. For some 
months following, many letters for and against were 
written by amateurs and interested persons. These 
were given good coverage in "Electronics Australia" 
and "Amateur Radio". 

Following the intensified interest, the committee 
continued to review the pros and cons expressed in 
letters and discussions. A supplementary report was 
prepared for the 1972 WIA convention. The report, 
published in these notes for March, 1972, stated that 
submissions in favour again greatly exceeded those 
against and therefore recommended action to be 
taken along the lines set out. 

The supplementary report became the basis for 
discussion at the 1972 WIA convention. The outcome 
was adoption of a policy seeking a four class licence 
structure from the PMG's Department. 

This policy was submitted to the PMG's Depart¬ 
ment but was rejected in March, 1973. 

However, the Department set out the basis oh 
which it would consider the introduction of a novice 
licence. (Details were featured in these notes for 
May, 1973.) It was pointed out that before novice 
licences could be introduced it would be necessary 


Radio clubs and other organisations, as well as individual amateur operators, are cordially invited 
to submit news and notes of their activities for inclusion in these columns. Photographs will 
be published when of sufficient general interest, and where space permits. All material should 
be sent direct to Pierce Healy at 69 Taylor Street, Bankstown 2200. 


to amend the Wireless Telegraphy Regulations and 
obtain the approval of the Minister. 

Notwithstanding repeated assurances that the for¬ 
malities were about to be completed, it was not until 
April, 1975 that the legislation was promulgated. 

The announcement was made in the daily press 
and subsequently reviewed in the "Electronics Aus¬ 
tralia", June, 1975 editorial. Also in this section of the 
same issue. 

"Amateur Radio" covered the announcement as a 
stop press item in the May, 1975 issue. 

Then on 23rd June, 1975, the first examination for 
the (AONCP) Amateur Operators Novice Certificate 
of Proficiency set down for the next day was can¬ 
celled. 

The proverb which refers to "-mills grind slowly", 
is no exaggeration when applied to novice licences. 
Nearly a quarter of a century-1952 to 1975! Much 
longer than it took to 

-put a man on the moon (first satellite in 1957, 
first on the moon 1969) 

-perfect international television coverage 
—design, fabricate and launch seven amateur 
communication satellites 

-reduce the Morse code test requirement for the 
full amateur licence (AOCP) in Australia from 14 
wpm to 10 wpm. 

By far the most surprising fact is that the basic tech¬ 
nical features of the novice licence are the same as 
those proposed at least ten years ago. But the scope 
allowed is much more liberal than ever thought pos¬ 
sible, plus no age limit. 

It must be truthfully admitted that the PMG's 
Department is not completely to blame for the 
extended delay. Personalities and hindrance within 
amateur circles certainly added very considerably to 
the time taken. 

It is regretted that space has not allowed a fuller 
coverage of some aspects. These can be read in the 
proceedings of WIA conventions and these notes 
which have been referred to. 

Those who obtain a novice licence, no doubt owe 
some thanks to the editors of "Electronics Australia" 
for supporting the principle. Likewise the WIA is 
grateful for the publicity given the amateur 
movement. 

The WIA now has the opportunity to vigorously 
encourage novice licensees to join the Institute and 
take an active part in its growth. Also, to give positive 
assistance to novice licence holders, if they so desire, 
to gain the higher licence status. 

Personally, it is gratifying to have been closely 
associated with promoting the novice licence. We 
look forward to welcoming, on the air, many who 
gain this licence. 

The final remaining question relating to this narra¬ 
tive is— 

How long will it take, after the examination day, 
for the first novice licence to be issued? 

LOCAL & OVERSEAS NEWS 

DARWIN APPEAL 

The appeal for donations by the WIA to assist ama¬ 
teurs in Darwin to restore equipment lost or 
damaged by cyclone Tracy closes on 1st September, 
1975. 

Those wishing to contribute should send donations 
to—Darwin Relief Fund, WIA, PO Box 150, Toorak, 
Vic. 3142. 

CLUB DIRECTORY 

An invitation is extended to radio clubs to supply 
club details for inclusion in the Radio Club Directory 
in the December, 1975, issue of these notes. 

Only these details received between now and 16th 
October, 1975, will be included. 

Please give details in the following format:— 

Name... 

Club call sign:-... 

Meeting place:—. 

Day and time:—. 

Affiliation:—... 

Net frequency:-... 

Contact:—. 

Over the past years this facility has been a means 
of publicising your club and assisting visitors and 
prospective members in your area. 

Do not delay—Write now. 
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AMATEUR BANDS 


REMEMBRANCE DAY CONTEST 

The annual Remembrance Day contest is con¬ 
ducted by the WIA to perpetuate the memory of 
amateurs who paid the supreme sacrifice during 
World War II. It will be held this year on the weekend 
15th and 16th August, 1975. All amateurs in Australia 
and New Zealand may participate. 

Unfortunately, the rules for this year's contest had 
not come to hand when these notes went to press. 
However, it is not expected that there will be any 
major changes. 

It was reported that the rules would appear in the 
July issue of the WIA journal "Amateur Radio", avail¬ 
able to members only. We suggest that details be 
sought from that source. 

NOVICE LICENCE 

With the advent of novice licencing, many 
enthusiasts are anxious to know what standard they 
must achieve to pass the examination, particularly the 
technical paper. Here is a set of sample questions, 
issued by the PMG's Department. As indicated in the 
instructions, the actual paper will call for 50 questions 
to be answered in 60 minutes. (We understand there 
will be a choice of questions offered.) 

While no one would complain that the questions 
are unduly hard, the candidate will have to know his 
subject, otherwise some of the questions could still 
be tricky. If you feel that you cah answer questions 
at this level, you only need to pass the Morse Code 
and regulation sections in order to obtain a licence. 

NOVICE AMATEUR OPERATOR'S CERTIFICATE 
OF PROFICIENCY 
SAMPLE QUESTIONS FOR THEORY 
EXAMINATION 

Only one of the answers given is deemed correct. 
The question paper must be handed back to the 
Examination Officer upon completion of the 
examination. 50 questions to be attempted in 60 
minutes. 

1. Which of the following microphones requires a 


source of direct current in order to operate effi¬ 
ciently:— 

(a) crystal (b) dynamic (c) velocity (ribbon) 
(d) carbon? 

2. One of the electrodes of the triode valve usually 
operates at a potential which could result in severe 
electric shock to a person who accidentally made a 
contact between it and earth. This electrode is:- 

(a) heater (b) cathode (c) grid (d) anode. 

3. Indicate which of the following frequencies falls 
within the VHF (very high frequency) amateur 
bands:- 

(a) 3.53MHz (b) 27.12MHz (c) 146.10MHz (d) 
432.00MHz. 

4. An amateur station operating on a frequency of 

21.125 megahertz could also be referred to as opera¬ 
ting on:- 

(a) 21,125,000 Hertz (b) 21,125,000 kilohertz (c) 

21.125 gigahertz (d) 21,125 cycles per second. 

5. A half wave dipole antenna is always:- 

(a) supported on two wooden poles (b) fed by 
a single wire feed line (c) fed at the centre by a 
two wire feed line (d) fed at each end by a two 
wire feed line. 

6. Which of the following materials would you 
consider the best conductor of electricity:— 

(a) carbon (b) bakelite (c) silver (d) silicon? 

7. When it is required to reduce the mains voltage 
from 240 volts to 12 volts with a minimum loss, use 
is usually made of a:— 

(a) power transformer (b) frequency divider (c) 
current limiting circuit (d) power amplifier. 

8. Radiation of harmonics of the operating 
frequency of an amateur station is undesirable 
because they may cause:— 

(a) overloading to occur in the antenna coupling 
circuits (b) harmful interference to other receiving 
stations (c) severe distortion to the modulation on 
the operating frequency (d) the operating frequency 
to vary considerably during modulation. 

9. When connected to a direct current reading 
meter, which of the following components will en¬ 
able the meter to indicate alternating current:— 

(a) a resistor in series (b) a capacitor in parallel 


(c) a diode in series (d) a thermistor in parallel? 

10. Propagation of high frequency radio waves is 

possible between Australia and Europe due to the 
presence of the:- 

(a) troposphere (b) atmosphere (c) stratosphere 

(d) ionosphere. 

The Morse receiving test will be of five minutes' 
duration at five words per minute. A maximum of 
10 errors is permitted. The sample test is as follows: 

The houseboat had a 36 gallon tank which supplied 
fuel for the outboard engine That was sufficient for 
20 hours' use at normal speeds In fact it ran 

The sending test will be of 214 minutes' duration, 
at five words per minute. A maximum of 4 errors will 
be permitted. The sample test is as follows: 

Power was obtained from a 12 volt heavy duty bat¬ 
tery which was charged for 

The regulations paper contains four questions, only 
three of which should be answered. All questions 
carry equal marks. 

RADIO CLUB NEWS 

AUSTRALIAN CAPITAL TERRITORY DIV. WIA: 

AOCP classes are held every Tuesday evening at 
the Woden High School, commencing at 6.30 pm. 
Thirty minutes of Morse practice is followed by two 
hours of theory instruction. Course coordinator, Steve 
Grimsley, VK1VK 

For details write to WIA, ACT Division, P.O. Box 
1173 Canberra City 2601. 

GEELONG AMATEUR RADIO & TV CLUB: Morse 
classes are held each Friday night, at 7.45 pm in the 
club rooms Storrer Street, East Geelong. Theory study 
classes are also held. Both activities are recom¬ 
mended to those wishing to gain their novice licence. 

The club will hold their annual dinner at the Waurn 
Ponds Hotel, Princess Highway, Waurn Ponds, in 
August. For details contact the secretary, PO Box 
520, Geelong 3220, Vic. 

CAIRNS AMATEUR RADIO CLUB: Early in the 
morning of the 25th May, 1975, fourteen members 
of the CARC headed from Cairns to Green 
Island, about 29 km east of Cairns for their first field 
day. Both HF and VHF equipment was set up and 
the station was on the air by 9.30 am. 

The station operated for five hours and made 168 
contacts. These included all Australian States, Borneo, 
japan, Niugini (P29), Venezuela, San Salvador, India, 
Canada, New Zealand, Seychelles and California, 
Oregon Texas and New Mexico in the U.S. 

A two metre contact was made with Townsville 
about 246 km away. Contacts were also made on 
two metres on the trip to Green Island. A novel 
contact was made on that band with a member 
enjoying the coral beauties of the underwater obser¬ 
vatory. 



AMATEUR RADIO EXPERT 
SALES MANAGER 

We require a Licensed Amateur Band 
enthusiast to lead our radio department to 
its full potential. In our new store and 
through our branches, we have the room 
to offer the widest range of quality equip¬ 
ment to Australian Amateurs. 

If you are a genuine enthusiast, a good 
salesman and a good organiser, a five 
figure salary awaits you at Dick Smith's 
St. Leonards Store. 

JOIN THE PROFESSIONALS. 

Phone Gerald Nolan 439-5311 
9-5 weekdays or 
Write to Dick Smith (Wholesale) 

Pty. Ltd., 162 Pacific Highway, 

St. Leonards, N S W. 2065. 


QR-666 

the ALL-band 


COMMUNICATIONS RECEIVER 


that gives 
you the world 
and an FM 
option, too. 


All-band/all-mode reception on frequencies 170 kHz to 
30 mHz covered by 6 bands. Receives broadcasts in any 
mode AM, SSB, CW or FM—with the optional accessory 
QR6-FM. Super sensitivity from dual gate MOS types FETs, 
double signal selectivity and AGC characteristics. IF 
circuit with mechanical and ceramic filters designed for 
high selectivity, resistance to interference; single button 
selection of wide band (5 kHz/6dB) or narrow band 2.5 
kHz/6dB). Altogether a high performance compact, smartly 
styled unit of advanced design at a suggested ‘Today’ price 
of $332.20. 


# w 


eston electronics company 

Radio Communication S y • t a m a 


■ §i#' ««.«r # 

m m m _ j m 

* * is# ^ 


-Mail coupon NOW!- 

I Weston Electronics Company 
I 215 North Rocks Rd. t North Rocks, N.S.W. 2151 Phone 630-7400 


Please send details of 
the Kenwood QR-666 


NAME . 

ADDRESS 


POSTCODE.. 
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IONOSPHERIC PREDICTIONS FOR AUGUST 

Reproduced below ore radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Department of Science. The graphs are based on the limits set by 
the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Frequency). Black bands 
indicate periods when circuit is open. 8.75 
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WEST EUROPE ILR) 
ADELAIDE TO SYDNEY 
BRISBANE TO MELBOURNE 
PERTH 
SYDNEY 
DARWIN TO SYDNEY 
MELBOURNE TO PERTH 
SYDNEY 


The club has had a special QSL card printed to 
mark the field day and these are on the way through 
the bureau. 

Any amateur heading north and wishing to contact 
the club can do so by calling on VHF channel 50. 
Someone is bound to make you welcome. 
CENTRAL COAST AMATEUR RADIO CLUB: In ad¬ 
dition to its technical activities the CCARC organises 
family social trips. The next trip will be on 26th 
October, 1975 to Katoomba. A tour of Katoomba 
will take in a visit to the Skyway and the Revolving 
Restaurant. 

Plans are being made to participate in the Scout 
Jamboree-on-the-Air on the 18th/19th October, 1975. 
The club station, VK2AFY will be on the air from 
the club rooms. 

The CCARC "News Sheet", editored by Ed Dyring, 
VK2BED, keeps members up to date with local 
happenings and reports on meetings. The club meets 
at their rooms, Dandaloo Street, Kariong. Visitors are 
welcome. Postal address is PO Box 238, Gosford 2250 

ST. GEORGE AMATEUR RADIO SOCIETY: Fifty- 
five members and visitors enjoyed a very lively dis¬ 
cussion on various aspects of amateur radio at the 
meeting held on the 4th June, 1975. 

The society has reconstructed its educational 
activities and invites any interested person to attend 
classes on Tuesday and Thursday evenings. These 
classes have been designed to cater for AOCP and 
novice licence candidates. 

For details write to the secretary, PO Box 270, 
Rockdale, NSW, 2216, or attend a meeting held on 
the first Wednesday of each month in the Rockdale 
Civil Defence HQ, western end Highgate Street, 
Bexley, NSW. 

SCARS office bearers for 1975/76 are: President 
-Bill Shakespere, VK2AGF; Vice-President-Chris 
Jones, VK2ZDD; Secretary—Jim Lupton; Treasurer 
—George Hodgson, VK2QH; Committeeman—Erik 
Piip, VK2BQP; Publicity Officer-Noel Spratt, 
VK2BSN; Dragnet Editor-Nev Shaw, VK2FJ. 

DX GROUP: This new club has been formed in 
Sydney. Its aim is to foster the art of long distance 
radio listening and amateur radio communication. 

Meetings are held monthly at the Wl Centre, 14 
Atchison Street, Crows Nest, on the first Friday of 
each month at 7.30 p.m. 

The club is extremely active and has already man¬ 
ned a stand at .the Centrepoint Hobbies Exhibition 
during the school holidays in May, 1975, and h£ld a 
field day trip to the Wattagan Mountains. Many 
interesting activities are planned. These include con¬ 
tests and awards. 

For full information write to the publicity officer, 
Roger Browne, 18A Bradleys Head Road, Mosman, 
NSW, 2088, or telephone the president, Neil Stollz- 
now (Sydney) 44 6030. 

GOLD COAST RADIO CLUB: A number of visitors 
from areas as far south as Canberra attended the May 
general meeting in the Currumbin CWA Hall. At the 
meeting Tony Richardson, VK2YCR, was presented 
with the Gold Coast Award. 

Barry Flood, of the Queensland Aviation Historical 
Society, gave an interesting talk on the restoration 
and preservation of old aircraft. The talk was 
illustrated with many pictures including those of 
moving a Canberra bomber from Amberley to the 
museum site at Kuraby. 

The club station, VK4WIG is on the air as control 
for HF and VHF nets every Sunday evening. The two 
metre net starts at 7.30 p.m. on the channel 1 repeater 
and the 80 metre net (3650kHz) at 8.00 p.m. 

All interested persons are welcome to join the 
nets. 

Postal address of the GCARC is PO Box 588, South- 
port, 4215, Qld. 

MAITLAND RADIO CLUB: The youngest MRC 
member to receive his AOLCP licence is 16 year-old 
Ian Lawrence, a Maitland High School student. He 
has been issued with the callsign VK2YDO. However, 
after making application for the limited licence, Ian 
sat for the Morse test for the full licence and is con¬ 
fident he was successful. Arrangements are being 
made for the presentation of prizes for the winning 
entries at the 1975 Maitland Show. 

The presentations will be made in the club's thea- 
trette where a new amplifier donated by Dr. R. H. 
K. McKerihan and Mrs. McKerihan has recently been 


installed. The amplifier is used with the up-dated 
speaker system in the auditorium. 

The MRC is located in Maize Street, Tenambit, East 
Maitland. Visitors are welcome. 

BLUE MOUNTAINS BRANCH WIA: Members 
made available a wide range of equipment for opera¬ 
ting and static exhibits for the first amateur radio 
demonstration held in the Blue Mountains. 

The demonstration was on Saturday, 17th May, 
1975, at the Springwood Scout Hall. Placards in the 
shopping centre and invitations placed under car 
windscreen wipers attracted a number of visitors. 
Many young people showed particular interest and 
it is possible that the branch membership will be 
increased. 

The Blue Mountains Field Day will be held on Sun¬ 
day, 23rd November, 1975. The venue is the North 
Springwood Community Hall in Hawkesbury Road, 
which runs from Springwood to Hawkesbury 
Lookout and Richmond. More details later. Make a 
note of the date for a family outing. 

WESTLAKES RADIO CLUB: The NSW State Minis¬ 
ter for Youth, Ethnic and Community Affairs, Mr. S r 
Mauger, has made available a grant of $400 to the 
WRC. Mr. James, MHR, member for Hunter, Mr. 
Morris, MHR, member for Shortland and Mr. Hunter, 
MLA, member for Lake Macquarie, were instrumen¬ 
tal in obtaining the financial grant for the club. 

The grant will be used to complete the sewerage 
facilities at the club premises. 

At the end of the first half of 1975 the WRC mem¬ 
bership was 136, an increase on the 1974 total. Th$ 
club policy allows prospective members to attend 
and participate in activities before deciding if they 
wish to become a member. 

Morse classes are conducted at the club every 
Wednesday evening. The instructors are Joe Waugh, 
VK21Q and Wal Lean, VK2BZK. Another class is con¬ 
ducted on Saturday afternoon by Keith Howard, 
VK2AKX. This is oriented towards the novice 
licence. 


It is possible that two separate class levels will be 
conducted at the club; one to cover the novice 
licence and the other for the full YRCS certificate 
course. 

Visitors are always welcome to the club, located 
at York Street, Teralba. 

ILLAWARRA BRANCH NSW DIV. WIA: Fifty hours 
of concentrated effort went into constructing the 
new one kilowatt power amplifier which has been 
installed in the moonbounce transmitter chassis. 

Lyle Patison, VK2ALU, reports that a letter has been 
received from F9FT who wants to arrange special 
EME tests. 

The weekly schedules on 14MHz with ZE5JJ con¬ 
tinue to provide a useful interchange of EME informa¬ 
tion. It is also interesting to note that the cover of 
the new ARRL publication—Specialised Communi¬ 
cation Techniques for the Radio Amateur—carries a 
photograph of the Dapto moonbounce installation.® 


SO YOU WANT TO BE 
A 

RADIO AMATEUR? 

To achieve this aim. why not undertake one 
of the Courses conducted by the Wireless 
Institute of Australia? Established in 1910 
to further the interests of Amateur Radio, the 
Institute is well qualified to assist you to your 
goal Correspondence Courses are available 
at any time Personal classes commence in 
February each year 

For further information write to 

THE COURSE SUPERVISOR, 
W.I.A. 

14 ATCHISON STREET, 

CROWS NEST, N S W. 2065 
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Shortwave 
Scene 


by Arthur Cushen, MBE 



Expansion of the gospel programs of Family Radio, a relatively new¬ 
comer to shortwave broadcasting, has been announced. In addition, 
new transmitting facilities are being installed. 


The Family Radio station WYFR has been on short¬ 
wave for only two years, but the history of the station 
goes back to 1936. Since then it has had four callsigns 
and three owners. 

The original station in Boston was W1XAL, which 
opened in 1936, and for many years operated as 
University Radio, giving educational programs on 
shortwave. In 1941 the callsign was changed to 
WRUL. 

Later the studios were moved to New York, and 
still later, it became part of a new organisation, Radio 
New York World Wide, using the callsign WNYW. 
Transmitters remained at Suituate, Massachusetts, 
consisting of 3 lOOkW transmitters and two 50kW 
transmitters, with the WYFR studios in Oakland, 
California. 

The ministry of Family Radio went on the air in 1959 
in San Francisco, California. Since then, six powerful 
stations have been purchased and committed to 24 
hours a day. The^je stations broadcast to such major 
metropolitan areas of the United States as New York, 
Philadelphia, San Francisco and the nation's capital, 
Washington DC. In 1973 Family Radio purchased 
transmitters and antennas located in Suituate, Mas¬ 
sachusetts. Programs for shortwave are prepared at 
Family Radio's main studios in Oakland, California. 

WYFR broadcasts in English, Spanish, Russian, 
Arabic, German and French. Several transmissions in 
English can be heard, but the best reception is for 
the period 2100-2245 GMT on 17755, 15150, 15135, 
17845 and 15110kHz. 

RADIO VERITAS TESTING 

After some months of inactivity Radio Veritas has 
been heard testing on 9570kHz from around 
1015GMT to after 1200GMT. According to station 
announcements they are also using 11910kHz for this 
transmission beamed to Indonesia and East Malaysia. 
The station announcements are given in Indonesian 
and English and indicate that these tests are in 
preparation for a regular service to East Asia in a few 
months time. Music is generally broadcast, inter¬ 
rupted at irregular intervals for the recorded announ¬ 
cement. Reports from listeners are requested to the 
new address, Radio Veritas Overseas, PO Box 18-373, 
Quezon City, Philippines. 

INDONESIAN SIGNALS 

A new frequency for Jakarta is 7190kHz, and 
broadcasts on this channel have been heard from 
0955GMT. At this time the interval signal is observed, 
with program transmission commencing at 1000 
GMT. After full announcement and information in 
Indonesian, a jazz program has been observed. There 
is some side-band interference from Radio Japan on 
7195kHz also opening at 1000 GMT. 

According to Robert Yeo of Melbourne, RRI 1 
Jakarta on 7190kHz was heard from 0750GMT till 
closing at 0800GMT, and again from 1000GMT till 


Notes from readers should be sent to Arthur 
Cushen, 212 Earn Street, lnvercargil.1, NZ. All 
times are GMT. Add 8 hours for WEST, 10 
hours for EAST and 1 2 hours for NZT. 


after 1300GMT. This frequency was formerly used by 
Jayapura. 

David Foster of Melbourne has identified the 
Indonesian station on 3116kHz as Radio Daerah 
Kabupaten Serang, which was listed incorrectly in the 
World Radio and TV Handbook 1975 as RPDK, 
Serang, on 3121kHz. 

JAPAN'S REGIONAL SERVICES 

Radio Japan in Tokyo has made some frequency 
changes. For its regional service to the Americas, 
broadcast from 0100-0300GMT, the frequency of 
15235kHz has been replaced by 15420kHz. In the 
transmissions to Europe, the first broadcast from 
0630-0830GMT on 15390kHz has been replaced by 
15430kHz, while the second transmission from 
1800-1930GMT finds 9700kHz dropped in favour 
of 9605kHz. 

The service to Australia and New Zealand con¬ 
tinues to be broadcast from 0930-1030 GMT, and is 
heard on 11875 and 15235kHz. On Sunday the 
program includes a DX session, heard at 1010 GMT, 
with information supplied by the Japanese Short 
Wave Club. 

VO A CHANGES 

The Voice of America has made two frequency 
changes for the period up to September 7,1975, for 
its service to Oceania from 2200-2400GMT. The 
transmissions re-broadcast from Dixon are now on 
17820 and 15205kHz, the latter frequency replacing 
21610kHz. Transmissions from the Philippines are on 
15290kHz, and on 9545kHz which replaces 
11760kHz. The broadcast for evening reception from 
1100GMT remains on 5955 and 9730kHz from Dixon 
and on 6110kHz from the Philippines. 

PAKISTAN NEW FREQUENCIES 

Radio Pakistan has been observed on some new 
frequencies in its external broadcast, and one of 
these, 15205kHz, is giving good reception from 
2345GMT. 

This transmission is in Urdu for one hour, except 
for the period from 0000-0010GMT, when English 
news and commentary is broadcast. There is some 
interference up to 2400GMT from VOA Dixon, 
which is also using 15205kHz. 

Two out of band frequencies have been noted 
closing at 1900GMT after a program in Persian. These 
frequencies are 5020 and 4020kHz, which are on the 
air from 1615-1900GMT to Afghanistan and Persia. 

RADIO NEW ZEALAND 

The External Service Division of Radio New 
Zealand, which is broadcasting on shortwave, has the 
new mailing address of PO Box 2092, Wellington. The 
studios are now located at Aurora House, The Ter¬ 
race, Wellington. 

The present schedule of Radio New Zealand to the 
Pacific is: 1700-1945GMT on 6080, 9755kHz; 
2000-0545GMT on 15110kHz; and 0600-0845GMT 
on 6080, 9540kHz. For Australia, the schedule is 
2000-2400GMT on 11900kHz; 2400-0545GMT-orr 


15280kHz; and 0900-1T45GMT on 6080, 9520kHz. 
The schedule to Antarctica is on Sundays from 
00T5-0045GMT on 15280kHz. 

Arthur Cushen's DX World is now broadcast on the 
first Wednesday of each month at 0645GMT and 
repeated at 1030GMT. This broadcast is again 
repeated the following Saturday at 2315GMT. It is 
also carried on the Radio New Zealand National Net¬ 
work on medium-wave on the second Thursday of 
each month at 1230GMT, when it is broadcast by 22 
stations. 

BELIZE SIGNALS RECEIVED 

Many New Zealand listeners have heard Radio 
Belize on 3300kHz during the winter season. Recep¬ 
tion has been possible up to signoff at 0510GMT, 
when the national anthem has been played. Belize 
is the former British Honduras, has world news at 
0500GMT, followed by an epilogue before the close 
down announcement. 

The station has confirmed reception in 20 days 
according to a report in the New Zealand DX 
times. 

MEDIUM-WAVE NEWS 

AUSTRALIA: The new ABC Access Radio 3ZZ in Mel¬ 
bourne has been widely reported on 1220kHz. The 
power used is 2kW and operation is from 0800-1300 
GMT daily. From Monday to Thursday most of the 
programs broadcast are in foreign languages, with 
the rest of the week reserved for English. According 
to Ilmars Rutenfelds, Heidelberg, Victoria, the station 
is keen to receive reception reports. These should be 
addressed to: Access Radio 3ZZ, PO Box 1686, GPO, 
Melbourne, Victoria, 3001, Australia. 

Due to the operation of 3ZZ on 1220kHz, 4AK 
Oakey, Queensland, which used this frequency for 
many years has moved to 1240kHz to avoid inter¬ 
ference. On this channel they suffer interference 
from 3TR Sale Victoria. 4AK operates 24 hours a day, 
and can be heard clearly when 3TR is silent. 

Two further stations have commenced operation 
and these are 2EA in Sydney on 800kHz and 3EA in 
Melbourne on 1120kHz. The stations are operated by 
the Australian Community Relations Office and use 
low power as they are intended for reception only 
in factories and homes in the immediate vicinity. The 
first transmissions were restricted to two hours in the 
morning, and to lunch and evening sessions. 
BANGLADESH: According to the Indian DX Club 
International, Radio Dacca is testing with lOOOkW on 
690kHz. The program of Dacca A, formerly on this 
frequency, is now carried on 830kHz. 

LISTENING BRIEFS 
EUROPE 

AUSTRIA: Vienna's transmission to North America is 
being well received on 5980kHz from 0400- 
0600GMT, with English broadcasts noted at 
0430GMT. This transmission was previously carried 
on 7195kHz. 

SWEDEN: Stockholm is carrying a relay of the Home 
Service on 6100kHz, and the same program is carried 
on the old frequency of 6065kHz with both signals 
being received at 0430GMT. The transmission on 
6100kHz is on the air from 0330-0500GMT Monday- 
Friday and from 0330-0630GMT Saturday and Sun¬ 
day. 

GREECE: The BBC Monitoring Service reports that 
Radio Athens has reverted to the use of 1534kHz for 
its external service broadcast in Greek to Australia ’ 
from 0800-0950GMT, and for its Balkan Service in 
Albanian, Serbo-Croat, Romanian and Bulgarian (15 
minutes each) from 1600-1700GMT. 

AFRICA 

SOUTH AFRICA: Two signals carrying the Home Ser¬ 
vice of the South African Broadcasting Corporation 
have been he«trd at 0500GMT. According to Dene 
Lynberg, reporting in the New Zealand DX Times, 
English news is heard on 4835kHz, while news in 
Afrikaans is broadcast at the same time on 4875kHz. 
A transmission on 5980kHz from Radio South Africa 
is heard at 1700GMT, with a broadcast in "Chichewa" 
presented following the time signal. 

LIBYA: Tripoli has been heard on 11755kHz with a 
news bulletin in Arabic at 0015GMT. John Mainland 
in Wellington reports reception of this signal, which 
-was observed from as early as 2350GMT. 
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ELECTRONIC 


EDGE ELECTRIX 


W Or Lo 


New Premises at: 

31 Burwood Road, BURWOOD 2134. 





Phone: 747 2931 



NOVUS 822 Calculator 
$ 21.00 



HITACHI CS2000 Auto 
Reverse Car Stereo 
$ 11 5 with Speakers 



PIONEER 

KP 21 2 Car Stereo 8 watts RMS 
Auto Eject $109 + Speakers 


HITACHI 

8 Track 300 ft Recording Tape 
$2.30 



HITACHI 

CH1330 1 watt Transceivers $99.00 pair 


FM Stereo Tuner $54.50 


PEAK LOUDSPEAKERS 

1 2" Woofer—$24.00 
5" Squawker-$ 12.00 
1 " Dome Tweeter—$8.50 


PIONEER 

KP 4000 AM/FM-MPIC Car Stereo 
Cassette Radio 8 Watts RMS 
$ 1 85.00 plus Speakers 


Car 8 Track Player $29.00 


CORAL SPEAKER KITS 

8 SAI $33.00 

10SAI $50.00 

12 SAI $77.00 


COLOUR TV 

SANYO 

1 8” Colour TV 
$595 


WHIP Aerials 


$5.00 


Car Burglar Alarm $37.99 


MAGNAVOX 

8-30 $12.95 


Cross Over Inductances 

.5 mh—$3.00 
1.0 mh—$3.60 
2.5 mh—$5.50 


COLOUR TV AERIALS—$25.00 
B &WTV AERIALS—$15.50 

300 ohm—75 ohm Baiuns—95c 
75 ohm coax Cable—40c mt. 
300 ohm Ribbon—1 3c mt. 


BY127/1000 
IA 1000V 30c 


We stock a full range of Hitachi Casettes 
also Sony, BASF, Memorex, Tok 


Buy a AM / FM Car Radio at $ 65 and receive 
a cassette player to play cassettes thru the 
radio free. Offer expires when stock runs 
out. 

TRANSPARK BRAND 


Slightly soiled car stereo speakers rear or 
door mount. Normally $15.00 while 
stocks last $7.00 pair 


Large range of speaker grill cloth. Inner- 
bond, speaker wire and terminals 


Big range of Discounted Records and 
Pre-recorded Casettes 


MITSUBHISHI TRANSISTOR 
IGNITER $39.00 


FM Car Radio Converter 


$37.50 


We stock a large range of components all at competitive prices, also car sound equipment and 
some Hi-fi as well as Colour TV. Ring or write for a quote. 
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NATIONAL RADIO SUPPLIES 

332 PARRAMATTA RD, STANMORE, NSW 2040. PH. 56-7398. 

6 VOLT VIBRATORS A.W.A. 

$1.40 

— 

TRANSISTOR I.F. COILS 

10 for $4.00 

MOTORS 

with turntable, red felt 

1 

POLY PACK 

50 for $2.00 

7 PIN VALVE STRAIGHTENER 

only 50c each 

DUAL CAR RADIO POT. 

50k + 25k w/switch 40c 

E.H.T. TX. for H.M.V. 

El. $5.50 

1 B3 SOCKETS 

2 for $ 1.00 

ELECTROLYTIC SPECIAL 

24 + 24—350V 60c 

90mf 300v ESC496. 60c 

50 + 50—350v Etna $1.50 

200 + 60—300v Elna $2.30 

5 + 70 + 25 + 5—300v $1.20 

ANTIQUE VALVES 

10 6U7 $3.00 6a6. 60c 

6SS7 40c. 6c7. 60c. 

6K7 40c. 1K5. 60c. 

12sk7 *$1.00 

6X5 60c. 1Q5. 60c. 

MOTORISED AERIALS 

$16.00 

RESISTOR PACK 

100 for $1.50 

PACK OF OAK SWITCHES 

10 for $2.00 

CERAMIC PACK 

100 for $2.50 

VALVES GALORE 

Price Striperama 

6CM5 $2.00 

6AL3 $ 1.40 

6GV8 $1.40 

6GW8 $1.40 

6HG8 $1.50 

6BL8 $1.30 

6BM8 $1.30 

6Y9 $1.70 

6JW8 $1.40 

12AU7 $1.30 

6DX8 $1.50 

38he7 $3.00 

6CD6 $2.60 

Others at trade less 10% 

SPEAKER BARGAINS 

6x9 3 ohms $4.80 

6x4 15 ohms $3.80 

6x4 3 ohms $3.60 

7x 5 48 ohms $4.60 

5" 48 ohms $3.50 

Tweeter Rola 5FX $2.50 

Tweeter MSP 5" $3.80 

TRANSISTORS SPECIAL 

Mixed Pack of Transistors 

BC107, BC108, BC109, AC188, 
AC189. 

20 for $5.00 

MINI WATT VALVE 
DATA BOOK 

$1.50 

FILTER CHOKES 

50. 250 m. $1.40 

TRANSISTOR SPECIAL 

2N3055 $1.15 

BC107 35c 

BU105 eq. $2.60 

MOST PART OF OLD T V. KEPT 

IN STOCK-PLEASE INQUIRE IF 

IN NEED OF ANY. 

T.V. MAINS TX. 

110V sec. $2.00 

6.3V 

T.V. MAINS TX. 

240v 285ct. 6.3v 80ma. 60ma. 
only $4.00 

SPECIAL 

Princess Car Cassettes including 
speakers and 6 months' warranty 
only $38.00 

OSCILLOSCOPE REPL. 

5BP1 

still plenty at $ 1.50 
add $ 1.50 post 

PIG TAIL ELECTRO 

10 for $3.00 

COMPLETE METAL CASE FOR 
AMPLIFIER 

(9 3 /4 ## + 3y 2 " + 8" deep. $6.00 

STEREO RECORD TURNTABLE 
KIT 

Still only $7.90. Turntable + 
Stereo pick up arm + cartridge 
240 v. 

SUPER SPECIAL 

Complete Radio with speaker 

7 transistors, battery clip no 
cabinet otherwise complete 
$3.60 

SPEAKER BOXES 

Polished 

Cloth in front no back 

10 x7" 4" deep 
$2.50 

BEZELS RED & GREEN 

only Each 40c 

PLEASE INCLUDE POSTAGE WITH ALL ORDERS AT 20%OF ORDER. THANK YOU. 
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HUM and HISS FILTER: Could I eliminate hum and 
hiss from tape recordings which makes my lecturer 
difficult to understand at times? Could I use some 
sort of capacitive or resistive filter in the microphone 
lead to a tape recorder? If so, could you give me 
an idea of a circuit to use, to experiment with? (C.R., 
Rockhampton, Qld.) 

^ It would probably be easier and more appropriate 
to use a hum and hiss filter circuit during replay rather 
than during recording. 

You may care to experiment with the "Philips 
dynamic noise limiter" circuit which we published 
in January 1972 (File 8/AT/35) or the Low and High 
filters featured in the January 1974 article on the 
Playmaster 140 (File 1/SA/44). 


PLAYMASTER 132: On the subject of Playmaster 132 
power amplifiers. Having built four of these amps 
at different times I must commend you on your 
design, once the bugs are eliminated. The reason 
for this letter is the question of power. How, with 
a 60 volt rail can you come up with 45 watts? Maybe 
the problem of "Universal laws" again. Using two 
entirely different approaches, I came up with the 
same answer, 35.9 watts. If there is any mistake in 
my theory or working could you please inform me. 
(R.Y., MacGregor, Qld). 

££As you can see, R.Y., we have not reproduced 
your calculations, but they do contain errors. The 
power we claim was measured, not calculated. How¬ 
ever, the result can be checked as follows: At a power 
of about 45 watts into 8 ohms, voltages losses across 
the output transistors and emitter resistors amount 
to about 6 volts peak. Subtracted from the 60 volt 
rail, this leaves 54 volts peak-to-peak delivered to 
the load. Divide this by 2.83 to give the rms voltage 
across the load—19 volts. Square this and divide by 
the load impedance (8 ohms) to get 45 watts. 

HISTORICAL FEATURES: Being one of your junior 
readers (14 years) I found your magazine most useful 
and enjoy reading the various articles, especially "The 
Serviceman". Could you please answer the following 
queries for me through the magazine. 

Perhaps you could start a small monthly feature 
entitled "Going back 40 years" in which you would 
describe an early issue of your magazine printed 40 
years ago. In the article you could perhaps show 
a small reprint of the cover for the month concerned 
and review the projects for that month. (Of course 
there is a lot more scope than just this!) 

Can you please tell me back to what date you 
can supply project reprints? Is it possible to obtain 
two reprints from one issue for 80c? 

In future projects in your magazine perhaps you 
could describe a radio and test gear using valves 
for a change, as I am sure there are a lot of readers 
like myself with old valves salvaged from old chassis 
etc. 

Do you have metalwork blueprints for the 1953 
"Little Jim"? I have built the ZN414 1C radio as in 
your May 1974 issue. However, selectivity is very 
poor and the set overloads strongly on local stations 
(1 mile away). Have you any ideas as to why this 
happens? 

Thank you very much for your help, keep up the 
good work! (B.M., Henderson, New Zealand.) 

^We think that your idea of a historical feature is 
quite a good one, and if enough interest is expressed 
by other readers, we will certainly consider starting 
such a series.. 

We can supply reprints of articles for all issues 
back to and including the April 1939 issue, which 
was the first edition of "Radio and Hobbies". These 
cost $2.00 each, so that two reprints from the one 
issue would cost $4.00. However, if a back copy is 
available, this is usually much cheaper. The exact 
costs are explained in the box on these pages. 

Although we have never described test gear built 
from scavenged parts, we have presented several 
radios in this form. The ABC Three, in February 1966 


(File No. 5/ACR3/25); the ABC Four in March 1966 
(File No. 5/ACR4/44) and the ABC Five in August 
1966 (File No. 5/ACR5/47) were such designs. The 
Basic Mono Amplifier presented in May 1967 (File 
No. 1/MA/47) is based on surplus parts, and should 
be suitable. 

Metalwork dyelines are available for the 1953 "Little 
Jim". 

As stated in the May article, the ZN414 1C receiver 
will be swamped by a strong signal. This will result 
in poor selectivity, and possible high distortion levels. 
A simple cure is to rotate the receiver till the offend¬ 
ing station is nulled out. 

We hope that we have cleared up all your queries, 
and that you continue to learn from the magazine. 

SUPER SUPERFET! I am a fan of your magazine and 
being a novice at electronics I enjoyed reading 
Elementary Electronics. I built the "Superfet" just 
before I went on holidays to Tweed Heads, and it 
gave good performance on all the local stations. I 
decided to try DX. I set the receiver just in oscillation 
and scanned the HF end of the band. There were 
dozens of stations there which I found I could 
demodulate. I found one station playing good music 
and listened to it for a callsign. It was 2SM, Sydney. 
I think this is not bad going for a two transistor 
set-the signal coming well over 900 km. 

The same station was barely audible on a transistor 
radio with the volume control fully advanced. Thanks 
for a great circuit. Will there be more Elementary 
Electronics? (N.W., Virginia, Qld.) 

3 We agree, N.W. It is good going for a small radio 
like the Superfet. Congratulations. As you have 
probably seen, Elementary Electronics appears 
whenever we can fit it into the magazine. 

CIRCUIT WANTED: I have a W.Y.A. Multitester 
(Aust.) No. 1 Mk. 1 I wonder whether you or any of 
your readers could help me with a circuit diagram, 
instruction manual, or other information, or where 
such information may be obtained. 

It appears that information on circuits for TV 
antenna amplifiers, marine band and aircraft VHF 
receivers (not converters) appears to be very scarce. 
Would it be possible to feature articles on these sub¬ 
jects in future issues? (Mr. H. N. Babbington, 4 Biara 
Avenue, Campsie, 2194.) 

® We cannot help directly regarding the manual 
but, as you can see, we have published your full name 
and address in case any readers can help. We have 
no plans at present to describe the various projects 


you describe, although the rapid development of ICs 
and similar devices may make some of them a more 
attractive proposition in the future. 

HARD-TO-GET PARTS: My compliments on an 
excellent magazine. Having had trouble in obtaining 
the R53 thermistor, I feel that other readers may have 
had the same problem. They may be interested to 
know that STC have replaced the R53 with the RA53 
which should be available shortly. 

Have you ever described a valve tester similar to 
those seen in shops which give a "good/bad" indica¬ 
tion? What do these instruments really test, and how 
does one test for "gas"? 

I have had trouble finding the ICs used in the 
Octave Note Synthesiser of May 1974. Can you help 
me? (C.M., Ivanhoe, Vic.) 

® Thank you for the advice regarding the thermis¬ 
tor. We are following this up and may publish a note 
if this appears appropriate. The valve testers would 
almost certainly be "emission testers", this subject 
was covered in full in the December 1960 and January 
1961 issues, in which was described the design 
philosophy and construction of a practical valve tes¬ 
ter. (File Nos. 7/VT/2-3.) Reprints are available for 
$2.00 each ($4.00 total). 

The SN74176 and 741% ICs are available from 
Warburton Franki (Sydney) Pty. Ltd., P.O. Box 394, 
Auburn, N.S.W., 2144. 

BENDING THE RULES: With reference to the Long 
Period TTL Monostable published in the "Circuit and 
Design Ideas" section of the December issue, it 
would be greatly appreciated if you could provide 
additional details on the pin connections for the 7413 
1C. Could you also explain the term "16-7413", and 
the meaning of the letters "ST" in the square box. 
(P.S/, Ulverstone, Tas.) 

® Strictly speaking, this request is outside the scope 
of our Information Service. It must be emphasised 
that the designs presented in "Circuit and Design 
Ideas", with few exceptions, have not been built or 
tested in our laboratory, but are simply reprinted 
from other technical literature. As such, this section 
is intended only as an ideas section for those con¬ 
structors with sufficient experience to expand on the 
necessarily brief details provided. Therefore, we can¬ 
not normally undertake to provide information 
additional to that published, nor can we undertake 
to aid those encountering constructional difficulties. 

Having said all that, we will make an exception in 
your case P.S. However, any future requests for infor¬ 
mation along these lines from yourself or other rea¬ 
ders will have io be rejected. The information 
required by you is as follows: pins 1, 2, 4 & 5 are the 
four NAND gate inputs, three of which are paralelled 
and connected in series with the 1 k resistor, while 
the fourth is connected to the emitter of the BC109 
transistor; pin 6 is the output; and pins 7 & 14 are 
connected to ground and Vcc (5V) respectively. No 
connections ar£ made, to the remaining pins. The 
term "16-7413" simply refers to the fact that only one 
of the two identical Schmitt trigger circuits in the 7413 


If you are unable to complete an 
"Electronics Australia'" project because you 
missed out on your regular issue, we can 
usually provide emergency assistance on 
the following basis: 

PHOTOSTAT COPIES: $2 per project, or $2 
per part where a project spreads over multi¬ 
ple issues. Requests can be handled more 
speedily if projects are positively identified, 
and if not accompanied by technical 
queries. 

METALWORK DYELINES: Available for 
most projects at $2 each, showing dimen¬ 
sions, holes, cutouts, etc., but no wiring 
details. 

PRINTED BOARD PATTERNS: Dyeline 
transparencies, actual size but of limited 
contrast: $2. Specify positive or negative. 
We do not sell PC boards. 

REPLIES BY POST: Limited to advice con¬ 
cerning projects published within the past 
2 years. Charge $2. We cannot provide 
lengthy answers, undertake special 
research or discuss design changes. 


BACK NUMBERS: Only as available. Within 
last 6 months, face value. 7-1 2 months, add 
5c surcharge; 1 3 months or older, add 10c 
surcharge. Post and packing for 60c per 
issue extra. 

OTHER QUERIES. Technical queries out¬ 
side the scope of "Replies by Post"' may be 
submitted without fee, for reply in the 
magazine, at the discretion of the Editor. 
COMMERCIAL, SURPLUS EQUIPMENT: 
No information can be supplied. 

COMPONENTS: We do not deal in elec¬ 
tronic components. Prices, specifications, 
etc., should be sought from advertisers or 
agents. 

REMITTANCES: Must be negotiable in 
Australia and made payable to "Electronics 
Australia"' Where the exact charge may 
be in doubt, we recommend submitting an 
open cheque endorsed with a suitable limi¬ 
tation. 

ADDRESS: All requests to the Assistant Edi¬ 
tor, "Electronics Australia ", Box 163, 
Beaconsfield, 2014. 
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SOCKET SPANNER SET 

32 piece metric brand new ’/j", + 

Va" drive ratchet ext bar, T bar plug 
spanner etc in metal case only $5.95 
set. Post A 95c, B $1.10, C $1.25, C $1.35. 


CIRCULAR SLIDE RULE 

Concise model no. 300 
4%" in diameter. Will do the same 
work as the conventional slide 
rule. Instruction book included. 
P & P 20c. $4.50 each 


P.M.G. TYPE TELEPHONES 

Standard desk type with magneto bell 
calling device. Range 30 miles. Uses 
standard batteries at each phone. Any 
number can be connected together on 
single line. 

$29.50 

(2 TELEPHONE SETS) 

SI cartage to rail. Freight payable at 
nearest attended railway station. 


ALTIMETERS 

Sensitive type ex Air-Force, made by 
Pioneer USA. $37.50. 

Post: A SI.50, B $1.60, C $1.95, D S2.75. 


TEN CHANNELS 
VHF TRANSCEIVER 

Types TR 1934 100 125 MHz and TR 1936 
125-150 MHz. 28 volt DC operated AM 
single crystal locks both TX and RX on 
same channel complete with 
generator. $33.00 


MINIATURE 
ELECTRIC MOTORS 

IV 2 to 3 volts DC. Ideal for model 
boats, cars, planes, etc. Strong torque. 
Only 

75c each or 10 for $5 
P 6 . P 20c ea. or 10for 55c. 


FREQUENCY METERS 

AN URM 32 A 120 KHz to 1000 MHz, 
with two 40V power supply, $125.00. 
$ 1.00 cartage to rail, freight payable at 
nearest attended railway station. 


ILFORD 17.5 mm 
SPROCKETED 
MAGNETIC TAPE 

1000 ft reels brand new original packing 

$4.00 ea. quantity 

available 

Post A 79c, B $1.20, 

C $1.40. D $1.70 


No. 62 TRANSCEIVER 

With headphones, accessories etc. 

$60. 


TELEPHONE WIRE 

1 mile twin(2 miles) genuine ex-Army 
Don 8 perfect condition $35 per drum 
$1 cartage to rail freight payable at 
destination. 


PRISMATIC COMPASSES 

Genuine ex army Mk 3, liquid dam 
ped, as new $35.00 P & P $1.05 


MORSE KEY I MORSE KEY BUZZERS 

$1.40 $4.25 

Post 20c. I Post 55c. 


HALF INCH RECORDING 
TAPE 

Top Grade 2400' on lO'/j" reels. Ideal 
Video Experimenting. Only $3 5Q 

P& PA. $1.55, B $1.60 Per reel. 

C. $1.95, D. $2.75. 


UNI SELECTORS 

4 bank 25 position $4 each. 
P4PA. 70c, B. 85c, C. $1, D. $1.10. 


ADLER FREQUENCY 
METER 

lOOKHz ?0MHz $95 


4 DIGIT RELAY COUNTERS 

50 volt DC, suit slot car Lap counters 
etc. 

$1.25 each. P & P 30c. 


NIBBLING TOOL 

Cuts sheet metal like a punch and die, 
trims, notches and cuts to any size or 
shape over 7/ 16inch. 

ONLY $9.95 
Post 55c 


POSTAGE KEY: 

A: N.S.W. 

B: Vic, Qld, S.A. 

C: Tas. 

D. W.A., N.T. 


NIFE CELLS 

1.2 Volt, fully charged, 4in x 3in x tin 4 
AH. 

$1.50 each P8.P30C. 


BC221 

Frequency Meters. 

$35.00 


HANDY SIGNAL INJECTOR 

Produces an Audio Signal in rich 
harmonics. Ideal for Sig Tracing in 
A.F., I.F., and R.F. circuits. Powered 
by 4 Penlight Batteries with On Off 
Switch and indicator lamp. Size IV 2 " 
Diam. 5'' Long. Only 

$6.50 Post 55c 


P.M.G. TYPE KEY SWITCHES. 
45C P&P20C 


TELESCOPES 
ZOOM FOCUSING 
25 x 30$19.95 — 40 x 40 $28.95 

50 X 50 $37.50. 60 x 60 $75.00 as illustrated. 
P&PA. SI.45, B. SI.60, C. SI. 75, D. $1.85. 


VALVES 

BRAND NEW 

IN CARTONS 


807 

$1.50 

CV850 

$1.50 

65N7GT 

95c 

1H6G 

75c 

5U4G 

95c 

832 

$5.00 

EF50 

75C 

6AG5 

80C 

5Y3 

$1.99 

6X4 

$2.25 

2x2 

75C 

VR64 

75c 



VT4C 

75c 


PARABOLIC REFLECTORS 
PYREX MIRROR 

36" dia. Ideal solar radio optical ex¬ 
perimenting also decorating purposes. 
$37.50 Sorry shop sales only. 


RADAR TRANSCEIVER 

X BANDWITH KLYSTRON 

etc. $45.00 



Ask for our 
illustrated leaflets 


60 magnification with a 
60 mm coated objective lens. 
With tripod. 

$39.50 

P&PA. SI.55, B. $1.75, 

C $2.25, D. $3.25. 



WALKIE TALKIES 

2-way radio, 7 transistor. PMG ap¬ 
proved. set of 2 only $49.50 

1 watt, 11 transistor $130.00 set of 2. 

P&PA. $1.45, B. $1.60 C. $1.75, 

D. $1.85. 


SMALL COMPUTER 
PANELS 

3in x 2in containing 2 valves, qty. of 
resistors, etc. 

ONLY 75c P&P 30c. 


ELECTRONIC FREQUENCY 
COUNTER 

Austronic type DFC-4 240V 50 cycle 0- 

iookhz $150 


IMPELLER PUMPS 

New gunmetal body, Stainless Steel 
Shaft. Neoprene Impeller. Up to 15ft. 
Lift, suitable for almost any type of 
liquid. Self prining. Ideal boat bilge 
pump, sullage drains, etc. Approx size 
8" x 5" 

%" $ 21.00 

%" $26.50 

%" $28.95 

P&PA. $1.45, B. $1.60, C. $1.75, D. S2. 


RECEIVER No. 210 

2-16 M/cs. $65. 

Transmitter No. 11 suits 210 $35. 

24 volt Power supply to suit above $15. 
Or complete station with Headphones, Mic. 
Morse Key. Antenna $110. 


CASSETTES 

C60 Low Noise Cassettes 

$ 1.20 

C90 Low Noise Cassettes 

$1.75 

Post 33c. 


JO x 30 $5.85. P&P 55c. 

30 x 60 $34.50. P&PA. $1.79, B. S2.20, 
C. $2.40, D. $2.70. 

SOLENdlbS 

Plunger Type 12V 300MA. Suit electric 
camera control, miniature trains, 
radio, etc. 

$2.50 P & P 20c 

200 MA 24 volt. Vein push movement. 
_ $2.50 P & P20c _ 

SELSYN MOTORS 
MAGSLIP 

Md. 11.$5.25 ea. 

No. 19 TWO WAY RADIOS. 

Power supply, accessories, etc., S35. 

BINOCULARS 

PRISMATIC Coated Lenses. Brand 
new. Complete with case. 

7 x 35 Wide Angle.$35.50 

8 x 40 Wide Angle. $39.50 

7 x 50 * $31,50 

10 x 50 $32.50 

12 x 50 $33.45 

20 x 50 $37.95 

P& PA. $1.45, B. $1.60, C$1.75, 

D. $1.85. 

3000 TYPE RELAYS 

P.M.G. 200Ohms — l'500Ohm 
Coils $2.50 each. P & P30c. _ 

SPY TELESCOPES 

« x 17 mag size of a rifle cartridge 
extends to 8". Only $3.50 each, post 
55c, 

Cintel Oscillator and Electronic 
Counter, type 388. $250 


SPECIAL lucky dip valve offer, 15 new 
valves in cartons for only $2.95. We 
haven't got time to sort them, so you 
reap the benefit. 

P & P A. 60c, B. 85c, C. $1, D. $1.10. 


CONDENSER LENS 

Vh" Diam 4V4" F.L. 75c. 

P & P20c 


MULTIMETER 

A compact and handy tester for 
workshop or lab where quick circuit 
checks are required 
DC Voltage 5-2.5K (20,000 OHMS per 
volt) AC Voltage 10 1000V (lO,OOOOH- 
MS per volt) DC Current 0 50 UA. 0-2.5 
MA, 0 250 MA. Resistance 0-6 Megoh 
ms Capacitance 100 UUF to IUF. 
Decibels — 20 to plus 22 DB. Complete 
with instructions. 

Only $15.95 ea. Post $1.05. 


EX ABC RECORDING 
TAPES TOP BRANDS 

1 / 4 " x 1200' on 7" reels. $2.50 

P&PA. 72c, B. $1.05, C. $1.15, D. $1.30 


Panoramic Adaptor 

E.M.I. type PRA-1 455 variable KC. 
Course 440-520 Kc 
Centre Freq. 520-440 Kc. 

Fine centre Freq. 20-0-20. 

Filter band width 50, 100, 200. L.F. 
200. H.F. Sweep band width 0-200. 

$75.00. 


CONDENSER LENS 

2V a in DIAM. 2in FL. $1.50 each. Or 
$2.50 per pair. P&P 20c. 


TRANSCEIVERS 
Ex Army 

No 10 set, 38 to 55MHz with hand piece 
$22.50. Battery to suit $3.50 extra. 

No C42 set, 36 to 60 MHz complete with 
24V power supply, headphone, mic, 
leads etc $65.00. 

No C45 set, 23 to 38 MHz complete with 
mast, headphones, mic 24V power 
supply etc. $95.00. 

$1.00 cartage to rail, freight payable at 
nearest railway station. 


Cossor double beam oscilloscope 1035. 
Tested $ 1 50.00 


Hartley double beam oscilloscope. Type 13A 
with probes 

Working $ 1 50.00 


COMMUNICATIONS 

RECEIVER 

TCA Rb223 Communications 
Receivers. These receivers don't 
cost as much as a R390 A or a 
RACAL but give you tbe op¬ 
portunity of having a unit with a 
similar performance at a fraction 
of the cost. Continuous tuning 
from 1.5 to 30.5 Mhz. bands. First 
conversion is crystal locked into a 
2.5 to 3.5 Mhz tunable second IF. 1 
uV sensitivity. Drift from switch 
on to fully warmed up less than 3 
Khz. Dial reset to less than 1 Khz. 
Calibration to within 3 Khz. 
(typically within 1 Khz.). 
Operation from 240V, 110V AC or 
24V DC with inbuilt power 
supplies. 19 inch rack mounting. 
Accepts coaxial 50 or 75 ohm 
antennas. Diversity operation 
possible IF output for panadap¬ 
tors etc. Complete witb loads, 
headphones a bargain at $295.00 
Cartage to rail $1. Freight payable 
at nearest attended railway 
station. 


ALLIGATOR CUPS 

Sets of two with 14" connecting wire. 5 
sets for *1. Post 24c. 


522 Transceivers 100 150M CS 

$35.00 


5" CRO TUBE 5 BPI $5 50 each 
PoSt: A 85c, B $1.10, C $1.25, D $1.35. 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 2010 


SORRY NO COD 
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package is used in the circuit. The letters "ST" are 
an abbreviation for Schmitt trigger. 

QUESTIONS, QUESTIONS: Congratulations on a 
first class magazine. Having built the TRF receiver in 
the May 1974 issue, how do you improve the selec¬ 
tivity? Can this be done using a double tuned circuit 
arrangement as used in the crystal set published in 
the November 1973 issue? 

Have you ever published a design for a small stereo 
amplifier using few parts and having an output of 
around 3W continuous that is simpler and cheaper 
than the Paymaster 142? How do you measure 
speaker impedance with a multimeter? Finally, from 
where can you obtain tagboard? (D.C., Roseville, 
N.S.W.) 

£ Although we have not tried it, your idea of using 
a double tuned circuit arrangement with the May 
1974 TRF receiver is an interesting one, and you may 
care to experiment along these lines. Note also that 
some suggestions for improving selectivity were 
presented in the text of the original article. 

At this stage, we don't really have a design which 
would meet your requirements for a low cost stereo 
amplifier. 

As a general rule of thumb, the DC resistance of 
a speaker voice coil is approximately 2/3 its normal 
impedance. Tagboard should be available through 
your usual parts supplier. 


MUSICOLOUR II: I have recently built a Musicolour 
II unit from a kit. The circuit suppled is a direct reprint 
from "Electronics Australia" for December 1971 (File 
2/PC/15). 

The unit performs OK but I would like to increase 
the sensitivity as I find that when connected to the 
8-ohm loudspeaker terminals of my amplifier and 
with the sensitivity control of the Musicolour at 
maximum I still cannot get complete control of the 
light output. The lights tend to remain full on when 
the colours are turned up to the level desired. Could 
you give me any information about making the 
Musicolour more sensitive? (M.K., Mile End, SA.) 

® If you can turn up the controls on the Musicolour 
to the point where the lights tend to remain on when 


Notes & Errata 

RIAA PREAMPLIFIER FOR MAGNETIC CAR¬ 
TRIDGES, November 1973, File No. 1/PRE/29: The 
capacitor in series with the 560 ohm resistor should 
be IOuF, and not IOOuF as shown in the circuit, wiring 
diagram and parts list. This error also occurred in the 
Projects and Circuits Handbook. 


Primo mikes . . . from p. 19 

windscreen fitted it also gave excellent 
voice reproduction, and was very toler¬ 
ant of overload. 

In short, the EMU-522 would appear 
to be a very high quality unit, and well 
suited for serious music and drama work. 
It is a tribute to modern microphone 
technology that a microphone of this 
calibre can be made available at the price 
level concerned. 

Suggested retail price of the DM-1487 
is quoted as $29.50, including sales tax, 
while that of the EMU-522 is quoted as 
$16.95. 

These and other microphones in the 
Primo range are available via the usual 
suppliers from the Australian agents for 
Primo, Paris Radio and Electronics, of 7 
Burton Street, Darlinghurst, NSW 2010. 
().R.) S 


you are listening at normal level, then there is no 
need to increase the sensitivity. Any increase in 
sensitivity would merely increase the tendency of 
the lights to remain full on. You will find that you 
have to carefully juggle the settings on the Sensitivity, 
Low, Medium and High controls to get the best 
display with a particular program. 

Perhaps you may be expecting too much of the 
Musicolour performance. Other readers have ex¬ 
pressed the opinion that the light display is not 
progressive enough, ie, that the lights are either on 
or off with a rapid transition between the two states. 
If so, you may care to use a compressor circuit in 
the Musicolour such as that published in February 
1970. (File 1 /M/13). 

FILTER UNIT: I would like to see published soon 
a filter unit (scratch and rumble) suitable for home 
construction. Many filters you can build now seem 
to either reduce the volume by about fifty percent 
or remove the bass output. I am sure a lot of other 
readers would agree that this would be a most 
worthwhile project. It could be described separately 
or as a combination filter. 

Congratulations on a fine magazine, the quality 
is excellent. (S.G., Geelong, Vic.) 

® Thank you for your comments about the maga¬ 
zine. We presume that the type of filters you have 
in mind are of the sharp cut-off variey. While such 
filters can produce a worthwhile improvement in 
certain types of noisy signals, it should be realised 
that any noise signals occupying the same frequency 
bands as the wanted signal cannot be removed by 
filters without at the same time removing the wanted 
signal. 

We are not keen on the term "scratch filter", as 
it implies that it is possible to filter out "scratch" 
from records. The reasons for this are explained quite 
clearly in an article titled "Scratch Filters: A Myth 
that Lingers On", which appeared in the September 
1969 Issue. 

Sharp cut-off rumble filters can serve a useful 
purpose in eliminating some annoying turntable 
sounds. To date we have not described such a filter, 
however. 

AMPLIFIER PROBLEM: A few months ago I con¬ 


structed the Playmaster 136. Its performance is fine 
except for one problem which worries me: when 
first switched on, there follows after an interval of 
approximately Vi second a thud-like sound from the 
loudspeakers. I suspect that the cause is that some¬ 
how I have not evenly matched the resistance of 
the two pre-set pots in the power amplifiers. If this 
problem cannot be eliminated, is it likely to be 
something to worry about? (D.B., Burwood, NSW.) 

® We have abbreviated your letter somewhat D.B., 
but retained its essential points. It is fairly normal 
for a "thud" to emanate from the loudspeakers when 
an amplifier is switched on. This effect is caused by 
switch-on transients either in the power amplifiers 
or in the preamplifier, or a combination of both. Some 
amplifiers do, however, incorporate special circuitry 
to eliminate this effect (eg. a relay which leaves the 
speakers disconnected for a specific time period after 
switch-on). Provided the "thud" is at a respectable 
level, there is nothing to worry about. Note, however, 
that if the switch-on transient is particularly objec¬ 
tionable, and if sensitive loudspeakers are being used, 
speaker damage could result. 


TRANSISTOR-FET TESTER: The article in the August 
1971 issue describing a simple tester for bipolar 
transistors and FETs (also in the Project Book) does 
not specifically refer to JFETs, but I assume that these 
are the FETs which the tester will check. Presumably 
you can't check MOSFETs-which are now coming 
into increasing use. A modification to check these 
devices would be very welcome. Have you anything 
in mind? (L.S.j., Christchurch, NZ.) 

(5 There's no reason why you can't check deple¬ 
tion-mode MOSFETs with the tester, L.S.j., providing 
that you take the necessary precautions when handl¬ 
ing devices without protective diodes. For these 
devices we suggest that you keep the leads all shorted 
together, with a piece of narrow-gauge tinned copper 
wire wrapped around them a few times, and unwind 
the wire only after the device leads are connected 
into the tester circuit. 

As it stands the tester is not really suitable for 
dual-gate devices, or for enhancement-mode de¬ 
vices. We'll certainly look at the idea of a modified 
design to allow testing these also. 


CRYSTALS FAST DELIVERIES 


OF ALL YOUR REQUIREMENTS 

D Type 1 to 1 10MHz, J Type 5 to 1 1 0MHz, K Type 5 to 1 1 0MHz 
Send S.A.E. for free comprehensive price list 

♦ 36 year's experience 

♦ Preferred by leading manufacturers throughout the country for: 
Accuracy-stability-activity-output 

♦ Consult us for crystals for any mobile radio 

♦ All types available 

♦ Discount for quantity orders 

♦Amateur aircraft and ultrasonic crystals also available 

♦ Prompt delivery 

♦ Devoted exclusively to the manufacture of Piez electric crystals 

♦ Interstate customers please contact your local agent for fast 
service 

W. J. MONCRIEF PTY LTD. 

1 76 Wittenoom St, East Perth 6000. 

Phone 25 5722, 25 5902. 

PO Box 6057, Hay St, East. 

FRED HOE & SONS P.L. 

246 Evans Road, Salisbury North, 

Brisbane, Queensland. 

Phone 47 4311. 


ROGERS ELECTRONICS 
PO Box 3. 

Modbury Nth SA. 

Phone 64 3296. 

PARIS RADIO ELECTRONICS 
7a Burton Street, 
Darlinghurst, NSW. 

Phone 31 3273. 


♦ TASMANIAN REPRESENTATION REQUIRED 


BRIGHT STAR CRYSTALS PTY LTD 

35 EILEEN ROAD. CLAYTON. VICTORIA. 546 5076 
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1. Your lamp¬ 
shade fits the 
dimmer switch. 
Then simply 
insert your light 
globe. 


Fit it into a Standard Lamp over a dining 
table, for coffee and brandy, turn up 
the music and turn down *the lights! 


Fix it into a bedside lamp, bright for 
reading, low for loving or just to let him 
know you're still awake. 


2. Your dimmer 
switch plugs in 
exactly as a light 
bulb. Turns to the 
left to dim. 


Fit it into a Table Lamp — bright for 
working, reading or sewing. Dim for 
watching TV, or just gentle conversation. 


And, what a boon as a night light in the 
nursery! A perfect answer to the problem 
baby who won’t sleep in the dark. 


HOW TO ORDER: Fill in both sections of the coupon. In each section print your name and full postal address in block 
letters. Cut the entire coupon out around the dotted line. Send it with your money order or crossed cheque to 
ELECTRONICS AUSTRALIA Reader Service (Light Dimmer) P.0 Box 93, Beaconsfield, N.S.W. 2014. Cheques should 
be endorsed on the back with sender's name and address and made payable to ELECTRONICS AUSTRALIA Please 
allow four weeks for delivery. OVERSEAS READERS: We send freight collect. 


This adaptable Light Dimmer 
to turns your lights down low 


Look — it can cost you dollars just 
to get an electrician in to install a 
dimmer system. And that’s just 
the cost of a house visit. Now you 
can save that much by buying this 
light dimmer. It fits any standard 
light socket, with no special 
installation or wiring. 


• One discreet dial gives you every 
variation of light — from bright 

to dim. 

• First of its kind, and fully 
imported. 

• Suitable for any situation — 
domestic, scientific, or industrial. 


Mood lighting! Be the first in Australia 
with the latest thing in lighting. 


POS T FREE 
Money back if 
not delighted. 


set the 
mood 
you I 
want 


■ 

■ 

■ 

■ NAME. * . 

" ADDRESS . 

■ . 

Single $9.95. ■ 

ELECTRONICS AUSTRALIA Two, $9.70 each save 50c H 

SPECIAL OFFER 2975 Three or more $9.45 each (Save $1.50 on three) " 

Please send me . (state quantity) Light Dimmer/s ■ 

1 enclose my cheque, postal/money order to the value of $. . ■ 

NAME . 

■ 

ADDRESS. ■ 

■ .P/code .... 
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Marketplace 



WE SELL Construction Plans. TELEVISION 3D converter. $25 
camera, Kinescoping recorder, VTR Colour Converter. HOB¬ 
BYIST: Electronic Microscope. 96-hour music system, voice 
typewriter, Morse Code t. typewriter copier, solid state Tele¬ 
type. TELEPHONE Answering machine, pushbutton dialler, 
phonevision. Autodialler, Car Telephone Extension, legal 
connecter BROADCAST: Special effects Gen. Time Base 
Correcter Plans $7.50, air shipped from our USA research 
labs COURSES: Telephone Engineering $52. Security Elec¬ 
tronics $33. Investigative Electronics $29.50. Super Hobby 
Catalog plus 1 year's Electronic Newsletter, air mailed 
$1.00. Don Britton Enterprises. Suite 28. 280 Pitt St., Syd¬ 
ney. AUSTRALIA. 


FOR SALE 


10 OFF OPERATIONAL AMPLIFIER SALE: 301 TO-5 10 for 
$7.00, 307 TO-5 or mDIP 10 for $7.50. 709 TO-5 or DIP 
10 for $6.50, 741 TO-5 or mDIP 10 for $7.00. 747 (dual 
741) TO-5 or DIP 10 for $20.00. 748 (freq. adj 741) mDIP 
10 for $10.00. 

SALE OF DIGITAL CLOCK CHIPS: MM531 1 28 pin BCD 
6 digit mux $13.95; MM5312 24 pin 1 pps BCD 4 digit 
mux $9.95, MM5313 28 pin 1 pps BCD 6 digit mux 
$10.95; MM5314 24 pin 6 digit mux $11.95; MM5316 
40 pin alarm 6 digit $ 1 2.95; all parts new. Data sheets for 
clock chips supplied on request with order Worldwide Elec¬ 
tronics. PO Box 308, Hornsby, NSW 2077. 


TAUT BAND MULTIMETER 34 ranges 20,000 ohms/volt. 
AC & DC current to 3A. 4 resistance ranges rechargeable 
battery. Price $25.50 plus tax. Product USSR Technical & 
Scientific Eqpt. Co. Pty. Ltd., Box 24IE, GPO, Melbourne 
3001 602 1885 


CASSETTES: Therapeutic, Motivational, Low Cost. Many 
topics, inc. lose weight, stop smoking, stammering, increase 
confidence, succeed, etc Free extensive list. HOME EDUCA¬ 
TION, 18E Polaris Drive. East Doncaster. Vic 3109 


NOVUS MATHEMATICIAN 45lOimmed del $81 p.p. Stud 
T/ex avail, also. Norstate Electronics, Box 582, Shepparton 
3630 


RECHARGEABLE ELECTRIC TORCH, plug in mains. 
Recharge 500 X $6.50 p.p. 50c. ACE Co. Box 24, Elizabeth 
5112. 

OSCILLOSCOPE: BWD model 509B, 2V 3 years old, used lit¬ 
tle, exc. condition, c/w dust cover: $200. 8 Groom Crt, Glen 
Waverley, 3150. 


FOR SALE AT COST A quantity of low profile calculator keys 
(0-9) Double-shot moulded. Single contact. Double pins. 
German manufactured. Contact EXTHENE, P.O. Box 309. 
Cowandilla, S.A. Telephone (085) 43 6627. Large or small 
quantities accepted. 


BURGLAR 

ALARMS 

Alarm Modules. Electronic Eyes, Photo Sen¬ 
sitive Cells, Sonar, Gas/Heat/'Smoke Sensors, 
Sirens, Bells, Pressure Mats, Door Monitors, 
Car/Caravan/Home/Office Holdup Factory 
Alarms, Key Switches, Reed Switches, Relays, 
Shock Recorders, Aluminium Tape. You Name 
it. We Have it. 

N.S.W. agent for 

INIDACI 

manufacturers of superior and reliable 
equipment. 

Phone: 977 6433 for information or 
send 50c in stamps for fully illustrated 
catalogue. 

PROTECTOR R C 
ALARM SYSTEMS CO. 

119-121 Pittwater Road. Manly, 
N.S.W. 2095. 


ORGAN PARTS, 1 2 oscillators. 43 sustain gates, power ampl 
and supply, suitable for home builders $15.00. Electronic 
V-A-Ohm meter IOOuA movement $ 1 5.00. 2M transceiver, 
sender ok, receiver not $30.00 Phone Sydney 44-3747 
after 6pm. 


NEW CASSETTE TAPE C60 55c, C90 78c LA Selle Co. 1 14 
Second St. 1 / FI Sai Ying Pun, Hong Kong 

RESISTORS packs of 255 first quality Philips V* watt resistors 
$5.50 per pack. Choice of either STANDARD PACK contain¬ 
ing 5 ea. of standard values from 10 ohm through 1 meg 
ohm, or COMPUTER PACK, which contains a proportioned 
selection of resistors. If two or more packs are ordered, the 
price drops to just $ 5.00 per pack Individual standard value 
resistors (10 ohm—1 meg ohm) may be ordered at a price 
of 2.5c per resistor. (1, 1.2, 1.5, 1.8. 2.2. 3.3, 4.7. 5.6, 
6.8, 8.2). Postage is included in the price of all orders of 
$5.00 or more. Orders of less than $5 00 add 40c for post¬ 
age and handling. Enclose cheque or money order with each 
order to: RESISTORS, 575 Sydney Road. Seaforth, NSW 
2092. This is a perfect opportunity to establish a good stock 
of resistors at a very reasonable price. 


STUDIO 20 SALES; P.M.G. telephones $5. telephone wire 
$10 reel, !6 in. mag. tape $3 reel, 4 digit relay counter 50 
cents, loud hailer $20, parabolic mirror $ 1 5, transceiver C45 
complete with all accessories $60, precision meters from 
$2.50, precision oscillators from $50. Cossor CRO 1049 
$100, dipole 440MHz aerial, 0.8 kg wt $1 50. See our 
teletype reperforators. Send for list of surplus equipment, 
test and lab instruments. Freight extra. 367 Bourke Street, 
Darlinghurst 2010. Tel. (02) 31 -3383 or (02) 27-2982 after 
hours. 


TAYLOR 45C VALVE TESTER. All modes, all valve bases, inc. 
old types Perfect—$45 O N 0 Lockerbie. Cameron St, 
Merimbula 2548 


DISPLAY ADVERTISEMENTS IN 
MARKETPLACE are available in 
sizes from a minimum of 6cm x 1 
col rated at $45 per insertion. 

Other sizes are at card rates. 
CLASSIFIED RATES $1.50 per 
line per insertion payable in ad¬ 
vance. Minimum two lines. 
CLOSING DATE is six weeks prior 
to the on-sale date. Issues are on- 
sale the first Monday of each month. 
ADDR ESS all classified orders, copy, 
enquiries, etc. to: The Advertising 
Manager, ELECTRONICS Australia, 
Box 162, Beaconsfield, 2014. 


TV REPAIR COURSE 

This well designed black and white course has 
been designed by servicemen who know. Learn 
at home at your own rate. First set of lessons 
and tests $ 10 inc. postage. All tests are cor¬ 
rected by your instructor. 

MITCHELL'S TV SCHOOL 
35 Rosewarne Ave, 
Cheltenham 31 92. 


BARGAINS!!! BARGAINS!!! BARGAINS!!! 

GRAB YOURSELF A BARGAIN MONTH at MICRONICS. JUST 
LOOK AT THIS LIST OF PRICES IRRESISTABLE!!! BC548 
(BC108), BC557 (BC177. BC157). BC558 (BC178, 
BC158). BC559 (BC1 79. BC1 59). BC328. BC337. BC338, 
AS147, AS148, AS149. AS320. AS322. AS205. all only 
20c ea 1N914-10c. GLASS RECTIFIER 1N5059 (EM402) 
200V. lA-IOc ea GERMANIUM DIODE 1S188 
(OA90)—8c ea GERMANIUM TRANSISTORS: 2N2613 
(AC126), 2N270 (AC128) 2N410 (2N1638). 2N412 
(2N1639). 2N1110 (OC45). XB103 (OC71), XA101 
(0C45), XA102 (OC44)—18c ea COPPER CLAD BOARD at 
Incredible Prices 6" x 3"—25c, 8" x 5"—35c, 12" x 
9"—$1.75 Miniature Tuning gang with inbuilt trim- 
mers—50c. ELECTROLYTICS at UNBEATABLE PRICES ALL 
TOP QUALITY PIGTAILS: 2uf/300v-18c. 16uf/300v- 
25c, 25uf/300v —30c. 32uf/450v-60c. 50uf/ 
450v —80c, 1 00uf/350v —90c. 200uf / 65v-60c, 
10OOuf/ 18v—40c 2000uf/18v—60c INTEGRATED CIR¬ 
CUITS at GENUINELY BARGAIN PRICES-DIGITAL T.T.L. 
7400, 7401. 7402. 7410, 7420. 7430. 7440-35c ea . 
7404 —45c, 7408 —50c, 7413-80c. 7473, 7474, 


Established Melbourne 

MANUFACTURER 

Requ ires 

INTERSTATE AGENT 

Interested? 

Please reply with full details 

P.O. BOX 161, 
CAULFIELD SOUTH, VIC. 



COUNTRY TELEVISION 
SERVICES LIMITED 


Applications are invited for the 
position of 
SENIOR TECHNICIAN 

with progressive country television 
stations CBN-8/CWN-6. 

TVCOP holder or equivalent 
preferred. 

Successful applicant will maintain 
modern studio and transmitter colour 
equipment. Regular Monday to 
Friday daytime shift. 

Reply to General Manager 

COUNTRY TELEVISION SERVICES LIMITED 

Box 465, Post Office, Orange, 2800. 
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For fine detail work 


—a hands free 
magnifier 



The Magna-Sighter is a precision 
3-D binocular magnifier that leaves 
your hands completely free for work. 
It has hundreds of applications, 
and is invaluable for scientists, 
technicians, craftsmen, toolmakers, 
hobbyists, etc. Slips easily over the 
head-over glasses, too. Proved 
and used by many U.S. universities, 
space research bureaux, govern¬ 
ment departments and major 
industrial organisations. Available 
in 3 different magnifications. 

Price $18.00 

STC 721 


MAGNA-SIGHTER 

For further information send this coupon today: 
STOTT TECHNICAL SERVICES MEA875 " 

(Division of Stott's ■ 

Technical Correspondence College Pty. Ltd.) 

159 Flinders Lane, Melbourne, Vic., 3000 

Please send me full information on the 3-D Magna-Sighter. J 
I understand that no Sales Representative will call. 

Name.■ 

Address. J 

.Postcode.i 

k. .j 


WILLIS TRADING CO. 


PERTH GPO Box No X2217 WA 6001 


SCORPIO 

IGNITION SYSTEM KIT 

The SCORPIO CD IGNITION ensures better per¬ 
formance with up to 50,000 miles between tune- 
ups. 

"SCORPIO" CAR IGNITION KIT $27.50 


445 MURRAY ST., 
PERTH, W A. 

21 7609 21 7600 


MULTIBAND AC-DC 

i 



PORTABLE 


AM-B/CAST 
SW—1.6—12mHz 
FM—88—l08mHz 
VHF—108—1 74mHz 


$39.00 + P&P 


HEATHKIT 

lowest cost full 
function DVM kit 



• Bright 2Vz digit cold 
cathode tube readout. 

• Measures AC & DC vol¬ 
tage, AD & DC current, 
resistance. 

• Excellent accuracy. 

• Three terminal floating 
input. 


State-of-the-art digital circuitry and readout, rugged 
portability and versatility at unbelievable kit-form 
savings. The Heathkit IM-1202 Digital Multimeter 
has 1 % accuracy on DC volt ranges, 1 16% on AC volts 
and AC-DC current, 2% on ohms. 

$85.00 + P&P 


RADIO-CASSETTE 

CAR-STEREO 


AM RADIO PLUS 
STEREO SPEAKERS 


$75.00 


RADAR 


INTRUDER ALARM 
MICROWAVE 
DOPPLER UNIT 
—KIT OF PARTS 


$55.00 


BARLOW-WADLEY 

RECEIVERS 



Model XCR-30 Mk II 500kHz to 
31 MHz continuous coverage, crys- 
tal controlled reception of 
AM/USB/LSB/CW $260.00. 


MARKETPLACE - Cont. 


7475—$ 1 .05 ea . 7441, 7442 —$1.75 ea.. 
7447—$2.20. LINEAR OP AMPS 709 (D.I.P.)-80c, 741 
(D I P.)—85c, AUDIO AMP PA234 1w R.M.S. (incl. Cct 
Diagram)—95c ea. SLIDE SWITCHES (18 pin)—25c ea. 
VALVE SOCKETS—5c ea. FLAG HEATSINKS-3c ea 
SUPER BARGAIN PACKS. SUPER SAVINGS ON THESE. 
JUST TRY ONE. BE SURPRISED AT THE VALUE YOU ARE 
GETTING!!! POLYESTER CAPS. All 10% Tol. in volt, of 
160v, 270v, 400v (Mixed)-IOO for $3. RESISTORS: 
Mostly 5%, 10%, '/iw, 1w. No Short Lead Rubbish 
(Mixed)-100 for 90c. TRANSISTORS, NEW, BRANDED 
pnp and npn germanium types (Mixed)—10 for $1.50. 
POWER RESISTORS: 3w-7w. 5%, 10%. Top quality 
(Mixed)—25 for $1.75. ELECTROLYTICS: Top Quality Pig¬ 
tails incl. low volt, and high volt —25 for $ 1.90. CERAMIC 
CAPS Excellent quality low and high volt, types—50 for $ 1 
TANTALUMS: Miniature types at incredible price of 20 for 
$1.90. ZENER DIODES: (Mixed) 400mw, Iw, lOw 
types—10 for $2.95. TAG STRIPS: (Mixed)-40 for $1.95. 
COILS: Miniature coils Osc. I F. (Mixed) unmarked—20 for 
$1.50. STYROSEALS: Including 630v types. Top 
grade—25 for $1. POTENTIOMETERS: Including dual, sin¬ 
gle, switch and preset pots—20 for $2.95. SWITCHES: 
Including rotary, slide and P.B. switches. Real value—10 for 
$3.50. SILICON DOUBLE DIODES: (20v, 30ma) TD772, 
ideal for making up "AND - ' GATES—20 for $ 1. .00uf / 10Ov 
Polyester Greencaps—20 for $1, .01uf/100v Polyester 
Greencaps—20 for $1.20. FEED THROUGH CERAMICS 
1000pf/350v—10 for $1. Post and Pack 30c or extra for 
heavy parcels. MICRONICS, P.0. Box 175, Randwick, 
N S W. 2031. 


READER SERVICE 


MULTIMETER & INSTRUMENT REPAIRS. Fast service to all 
makes of meters and test equipment including AVO & 
Japanese types. No minimum charges. Western Meter & 
Instrument Service, 31 Hazel St, Girraween, NSW, 2145. 
Ph: Sydney 631 2092. 

IT SOUNDS GOOD, but does it look good? Front panels 
machine engraved to your specs. Aluminium, bronze, 
perspex, black or white engraving material. Discuss it now, 
phone (02) 635 8537 or call Commercial & Industrial 
Engraving, 9 Napier St, Westmead 2145. 

FOR HIRE All Test Instruments, free delivery (Sydney Metro 
Only), free technical advice. Design, repair services also 
available. Ring HOBBY HIRE any time, any day on (02) 
50-4361 


WANTED 


CIRCUIT DIAGRAM, Vane Spindler, Ranger 60 Radio 
Telephone K. J. Callahan, 2 Garden St, Elsternwick 3185. 


TELETYPE for use with EDUC-8 computer. 8 bit (ASCII) input/ 
output. D. Simpson, 2 Boronia St, Newcomb, Vic. Phone 
(052) 21-1665. 


WANTED FOR RESTORATION, preservation and display 
Donations of ex-army radio equipment, spare hand books, 
etc Will pay freight and packing costs and permanently 
display with donor's name. Oakey Militaria & Historical 
Museum, 65 Campbell Street, Oakey 4401. Phone 
067 91 1244. 


EDUC-8 COMPUTER 

Readers who have been following the 
Editor's EDUC-8 series will be pleased 
to know that all chapters are now 
being printed in one handy 
volume-the EDUC-8 Computer Sys¬ 
tem. It will be available almost 
immediately, so place your order 
now. Price $3.00 plus 60c p&p. 
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PHONE SI-3845 
51-7008 



13* VICTORIA RO.. MARRICKVilli NSW 2304 


BSR STEREO 
RECORD CHANGERS 



All current models, fully guaranteed. Now 
available at our new low prices 
Standard Model. 4 speed ceramic cartridge, 
sapphire stylus 832.50 

As above with cueing device 835.00 

Deluxe model with 11 in turntable, cueing 
device, stylus pressure and adjustment also 
.player spindle, ceramic cartridge, diamond 
stylus 839.00 

Deluxe C142 4 pole shielded pole motor, 
heavy duty turntable. Fully adjustable cue¬ 
ing device, bias compensator, chan- 
ger/player spindle. Magnetic cartridge. 


diamond stylus. 

Pack and post NSW 
Interstate 

Beautiful teak or walnut pre-cut 
mounting base 

Tinted, fully moulded perspex 
cover 


849.95 

81.45 

81.80 


810.50 


BSR STEREO PLAYER 
MODEL P-128 

Latest design 4-speed auto or manual opera¬ 
tion. 11 in heavy weight diecast turntable dri¬ 
ven by fully shielded 4 pole dynamically bal¬ 
anced 240V motor. Noise suppressor. Silicone 
.damped cueing device. Square section brushed 
aluminium pick up arm. Adjustable counter¬ 
balance. Calibrated stylus pressure control. 
Antiskate bias compensator fitted with mag¬ 
netic cartridge, diamond stylus $ 55.00 
P&P 81.50 


GUITAR AMPLIFIER 



50 watts RMS solid state guitar am 
plifier PM125 4 inputs, 2 channel with 
separate volume, bass and treble con 
trols. speed and intensity controls for 
vibrato. Remote foot switch with plug 
and lead Black vynex carry cabinet. 
Fully constructed and ready for 
operation off 240VAC $125.50 


REFLEX HORN 


13V4" x 7" x 13" Durable plastic 
with metal mounting bracket. 


Modern style — Ideal for PA. 
background music, indoor or out¬ 
door. Sounds great with just a 3" 
speaker. Excluding driver unit 

11.85 

20 watt 16 OHM driver unit to suit 
horn 

19.80 

P&P 

1.75 

TV ANTENNAE 


Suit black and white and colour. Sim¬ 
ple gutter grip, etc., mounting, 
complete with hardware and 300 
ohm ribbon. 

‘Pack and Post $2.50 

$13.50 

12" PLESSEY 50 WRMS 

12U50. 20 1 1000 Hz. RES45Hz 

$38.95 

12Ux50 Twin 20 13500Hz RES45Hz 

$45 95 


SONATA NS-1600D 



All silicon solid-state Hi-Fi Stereo Amplifier. 10 
watts RMS per channel. Each channel has 
separate Bass Treble controls. Inputs for mag¬ 
netic or ceramic cartridge, crystal mic. radio, 
tape—tape out. stereo headphones. 8-16 ohms 
instruction booklet circuit supplied. Timber 
cabinet. Dimensions 14Vi" x 8” x 4". 
$74.50 plus freight 82.50. 



GARRARD 


Model SP 25 Mark 4, the newly released latest 
model—a beautiful machine. 3 speed, 4 pole 
motor. Aluminium turntable. Fully balanced 
and CALIBRATED P.U. arm. Bias comp, cue 
& pause control. Click suppressor. Auto, set 
down 

Super Special $69.95 

Base & Perspex Cover $29.00 

Pack & Post N S W $1 50. Interstate 82.50. 


MUSICOLOUR II 



Operates in conjunction with your home Hi Fi 
or P.A. System, and as the music plays, dif¬ 
ferent coloured lights respond. The Musicolour 
II has three channels The max. number of 
coloured lights is not to exceed 1 500 watts 
per channel. 

As per EA Dec '71, Jan '72 Complete kit of 
Fu^V constructed *f5-50 

Pack & Post 75c $65.50 


OVAL SPEAKERS 

$ 

10" x 6V4" Tesla 8 OHMS 6.75 

9" x 6" Rola twin 8 OHMS 6.75 

9" x 6" Magnavox 8-1 5 OHMS 6.75 

8" x 4" MSP 15 OHMS 5.50 

7" x 5" Magnavox. MSP 8-15 
OHM 5.75 

6" x 4" Magnavox Midrange 33 
OHM 3.50 

6" x 4" Magnavox MSP 8-1 5 OHM 4.50 

6" x 4" Magnavox 3.5-33 OHM 3.25 

6" x 4" Magnavox 3.5 OHM twin 3.75 

5" x 4" Rola 15 OHM 3.00 

5" x 4" M S P 3 OHM 2.75 

5" x 3" Magnavox 33 OHM 1.95 

‘Pack & Post $0.75 

4" sq. C4D Rola 3.5 OHM Ferrite 2.50 

4" sq. JAP 15 OHM 2.50 


CABLE 

Twin 7/010 PVC Speaker flex with 
stripe 10c yard 

Vi" dia ideal for colour TV 30c yd 
Mini 7/010 hook up wire, black, 
brown, red, green, blue, pink, white. 
10 yards of each colour 
Per 100 yard reel. 

Please add 85c P & P 

%" and W dia. 72 OHM Coax cable 

30 ft. off cuts 60c P & P 


8.50 
100 yd 
25.00 


PLAYM ASTER 143 

High Performance 12.5 + 12.5 Watts Stereo 
Amplifier. For Full Particulars Ref. Sept./Oct. 

74 Issues EA. 

Complete Kit Top Quality Components 872.50. Fully Constructed. Thoroughly Tested 
887.50. 

Playmaster 136 as per Dec. 72 EA is Available Fully Constructed and Tested 882.50. 
Complete Kit of Top Quality Parts 867.50. 



AWA CAR RADIO 

Model PL49Z 11 transistor. 2 x 2N301 in out¬ 
put stage Push button tuning. 1 2v neg earth, 
supplied with 8" x 4" speaker and black metal 
grille. All mounting hardware and suppressors, 
installation instructions. 

Size, not including depth of push button and 
knobs 6%" x 5 Vi" x 2" 

Super special $61.00 
‘Pack & Post $2.50 
Lock down aerial $3.50 


TV-FM BOOSTER 

The Power Booster is designed to operate 
either one, two or three sets off one aerial for 
improved reception. 

SPECS, gain one set 
lOdb 54-88mhz. 6.5db 1 74-21 6mhz 
Two sets 5db 54-88mhz. 2db 174-216 
Three sets. No signal loss 54-21 6mhz 
Input/output 300 Ihms 
Power 240v 50hz 

$23.95 

‘Pack and Post $ 1 50 


SLOPING FRONT 


Metal Speaker Box for Wall or Desk 
6" 

5.75 

8" 

6.35 

P&P 

0.65 

Philips ad 0160/T8 1" dome 
tweeter 

18.90 

Plessey 3 DX-8 tweeter 

per pair 
3.35 


each 


MAGNAVOX WIDE RANGE 
TWIN-CONE SPEAKERS 


8-16 OHMS 
6WR MK5 12W RMS 
8WR MK5 16W RMS 
10WR MK5 16W RMS 
1 2WR MK5 16W RMS 


30-16.000Hz 

89.90 
P&P 810.75 
65c 811.50 

813.50 


RECORDING TAPE 

$ 

Vi" 1 mil. Mylar, acceptable freq. 
response 7" x 1200 ft 1.70 

7" plastic spool 0.75 

P&P 0.35 


SPEAKER GRILLE 
FABRIC 

Off-cuts, mostly dark colours, some 
with metallic thread $0.75 

sq. ft. 


PHILIPS MICROPHONE 
STAND 

Floor Model Telescopic 

$28.95 

‘Pack and Post $1.75 


TRANSMITTER VALVE 

$ 

QQE 06/40 12.95 

‘Pack & Post $1.00 


EDGE METRES 

45 X 22 x 25 mm V-u $3.50. Level $3.00 
Centre Zero balance $2.50 


Stereo Magnetic Cartridge 

Freq response. 15-25000 Hz Vi" mounting 

Diamond stylus. Only $5.95 


Mini Soldering Iron 

240 vac 30 watts Constant heat $8.50 


CEILING FAN MOTOR 

ft 

240 VAC 50 HZ 75 watts 


9.00 

N S W. P&P 


2.50 

Interstate P&P 


3.50 

Speed Regulator for fan motor 5 


speeds 240 VAC 50HZ 90 watts 


3.95 

P&P 


0.85 

CHEAPER BY 


THE DOZEN 

4 

6 5 mm stereo sockets 

12 for 1.70 

lOpf 5kv ceramic caps 

12 for 1.00 

Standard 9 pin valve sockets 

12 for 0.50 

3.5 mm plugs 

12 for 0.70 

240v neons 1 %" x Vi" 

12 for 2.70 

Mica caps 33, 60, 200 750pf 

12 for 0.45 

3 watt resistors 50. 180. 750. 



1.5k. 4.7k. 10k. 15k. 33k 

12 for 1.35 

2 watt w/w pots screw driver 

12 for 1.25 

Adjust 200 ohms. 1 k 

12 for 1.25 

Standard 7 pin valve socket 

12 for 0.50 

Solid brass terminals 

12 for 1.25 

Anodised gold push on knobs 

12 for 1.00 

American loctal sockets 

12 for 0.70 

Tab pots, plastic shaft 1, 2. 3 



MEGA 

12 for 1.50 

5 watt resistors, 2.8 ohms, 750, 



1.5k, 10k 

12 for 2.00 

9 pin plugs and sockets 

12 for 1.50 

11 pin plugs and sockets 

12 for 1.50 

.25uf, 600v oil fill caps 

12 for 2.00 

5uf. 600v oil fill caps 

12 for 2.00 

Radio knobs, brown, maroon 

12 for 0 60 

%" x 1 Vj" coil former on %" sq 



base 

12 for 0.80 

2.5 uh rf chokes 

12 for 0.80 

Utilux bayonet audio plug and 



socket 

12 for 0.80 

6 and 12v pilot globes edison 



screw 

12 for 0.75 

Philips edison screw neon globes 



250vac 

12 for 1.00 

Bakelite insulation board 6" x 



2%"x1 mm 

12 for 0 85 

6jj x 3Vi" x 1 mm 

12 for 1.20 

'Please add 45c pack and post 



SPECIALS 


$ 

PVC Insulating Tape — 20 yds x 

V4" 


9 colours 


0.70 

Pillow phone speaker 3" 8 ohm with 


lead. 3.5 mm plug 


2.85 

Hi-imp lapel microphone 


2.75 

Hi-imp contact microphone super 


sensitive 


3.50 

Double sided mini tag strip per inch 

0.25 

Ferrite rod 4 Vi" x %" 


0.75 

Mini power transformer 240v 50hz 


prim. sec. 0-5, 0-15, 0-27, 0-90v 


prim, sec 0.5, 0 1 5, 0.27, 0.90 V. 


30MA. 


3.00 

16 OHMS 200 watt w/w resistor 

2.85 

G E. projection lamp. dfr. 1 20V. 500 


watts 


2.00 

240VAC adaptor - 6 VDC 300 MA 


7.5V/9V DC 200 MA 


5.50 

Record Cleaner with Heavy Base. 


Height Adjustment, Arm Counter- 


weight 


3.50 

Good Quality 8-Track Cartridge 60 


min. 


1.70 

80 min 


1.99 

Headcleaner 


2.00 

Stereo h phones Bohms vol. Con- 


trols, top grade 


7.95 
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CELESTRON 


SCHMIDT - CASSEGRAIN 
MULTI-PURPOSE TELESCOPES 
ASTRONOMY - PHOTOGRAPHY - NATURE STUDY 



Visit our modern and fascinating showrooms. 

See the greatest range of telescopes and astronomical equipment anywhere in the 
world—or send 30c for informative catalogue. 

Telescopes for all purposes Build-it-yourself kits Binoculars Microscopes Books, 
charts, atlases Weather equipment. 


ASTRO OPTICAL SUPPLIES PTY. LTD. 

SYDNEY 11 Clarke Street, MELBOURNE Mid City Arcade, 

Crows Nest. Phone 43 4360 200 Bourke Street. Phone 663 2761 


ON THE PRESS . . 



To meet a special demand from tertiary 
education centres and individual 
enthusiasts, we are currently preparing a 
handbook which will contain the 
complete series of articles on the 
EDUC-8 build-it-yourself computer 
(August, 1974 to August, 1975). It will be 
a self-contained manual for those who 
have constructed the EDUC-8; a valuable 
reference for others who want to study 
computer theory and practice. 

Available almost immediately. 

Order your copy now. 



Price: $3.00 plus 60c p. & p. 


Available from EA, Box 163, Beaconsfield. 2014 


SUBSCRIPTION SERVICE 


1 */ 

EIECTR0I1ICS 

Rustrolio 

Subscription Rates 

$A12.00 per year 
within Australia. 

$A 15.00 per year 
elsewhere. 


Make sure you receive every copy of the magazine by ordering it from your 
newsagent or the publisher. For publisher subscriptions post this coupon, 
with your remittance, to Subscription Dept, PO Box M204, Sydney Mail Exchange, 
2012. Subscription will start with first available issue. 


Name. 

Address 

Postcode 


n 


Enclosed is.for. years 
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As Japan’s leading audio-only manufacturer, Sansui 
has always provided the vanguard in amplifier 
technology, design and development. 

Three new models — the AU-5500, AU-6600 and the 
AU-7700 — combine the latest developments in design 
with electronic circuitry which produces an audio 
transparency — musicality — impossible to write into 
technical specifications. This abstract quality must 
be heard. 

Power output of the three models range from 70 to 
110 watts RMS into 8 ohm speaker systems. Total 
harmonic distortion is less than 0.15% — the figure 
for the AU-7700 being less than 0.1%. Frequency 
response figures are equally outstanding. 

Your hi-fi specialist will gladly tell you of all the 
technical innovations in the new Sansui AU range. 
Listen critically to these new Sansui amplifiers. Please 
be quite analytical. We believe you will confidently 
select Sansui. 

Here are abridged technical specifications: 

SANSUI — AU-5500. 

Output: 35 watts RMS per channel into 8 ohm speaker 
systems THD: Less than 0.15%. Frequency response: 
10-35,000 Hz.. +0.5, -1 dB. Sensitivity suits magnetic 
cartridges, tuners, tape decks, etc. Recommended list 
price: $419. 

SANSUI — AU-6600. 

Output: 45 watts RMS per channel into 8 ohm speaker 
systems THD: Less than 0.15%. Frequency response: 
10-40,000 Hz. +0.5, —1 dB. Sensitivity suits magnetic 
cartridges, tuners, tape decks, etc. Recommended list 
price: $469. 

SANSUI — AU-7700. 

Output: 55 watts RMS per channel into 8 ohm speaker 
systems THD: Less than 0.1%. Frequency response: 
10-50,000 Hz. +0.5, —1 dB. Sensitivity suits magnetic 
cartridges, tuners, tape decks, etc. Recommended list 
price: $549. 

TWO YEAR WARRANTY. All Sansui amplifiers carry a 
full 2 year warranty. Effective service facilities are 
available throughout Australia 






PTY. LIMITED. 


Sydney Office: 12 Barcoo St., East Roseville, N.S.W. 
Tel 406 5666*. Melbourne Office: 68 Queensbridge St 
South Melbourne, Vic. Tel. 62 0031. Canberra Office: 
25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 2144*. 
Adelaide Office: 2 Bowen St., Kensington, S.A. 

Tel 332 4288. Brisbane Office: 14 Proe St.. Fortitude 
Valley Qld Tel. 52 7333. Perth Office: 27 Oxford St.. 
Leederville, W.A Tel. 81 4988 INTERSTATE REPRE¬ 
SENTATIVE: N T. Pfitzner’s Music House, Smith St., 
Darwin. Tel. 3801. 

W.A. Distributors for Sansui: 

Atkins Carlyle Limited, 1-9 Milligan St.. Perth, 6000. 
Tel. 22 0191 

Sansui equipment is manufactured by: 

Sansui Electric Co Ltd., 14-1, 2-c.home, Izumi, 

, Tokyo, Japan. 
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Low distortion 

Excellent frequency response 
and all the power you need 


Unquestionably, the SU3500 from TECHNICS 
is one of the most eyebrow-raising stereo 
amplifiers on the market today. 

Elegant and functional design. 

The SU3500 houses all the latest advances 
in audio amplification starting with an ultra 
low distortion of 0.08% THD. 

Advanced Direct coupled differential 
OCL.CCT circuitry allow this unit to boast of 
a very wide frequency response and a 
power bandwidth of 5-70,000 Hz. 


A full 86 watts RMS output gives you all the 
power you need. 

The front panel houses controls such as 2 
tape monitor, 2 speaker systems, click stop 
tone controls, pre-set volume and tone 
defeat switch are just some of the 
advanced features. 

But don't rely on mere words when you can 
experience one of the best sounding 
amplifiers. 

Visit your Technics dealer. 

There allow your ears and 
pocket to do the testing. 
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